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were. hoYeTtrr, eonCHttr ttd 1%1< tb.f' aoutlitu·a orUc>11 e.M. •att!!t"n half ol 
th1t ao.\c ut ta o.t. ll•:r• • a• bG.t been '-• ortbed b.r ~he ·'t'. l1\h .6.frleu 
'tather Bureau (S?) . th• ~atftf•ll l• higher and 111.&~• •Briabl• \hlln 1a 
th• cen\rAl atld Wlla\•rn p rttone ~f \he COW1tr7. Othtr 11tCo? 1ng raln 
~'OC•• ar• npeat:lllc 1a the eou11'f tod.e.1, bu• \h•l• dat11 ;n·• not. 1•t ot 
value el\hel" bee nt• 6f \he frt>Ol" qutl.l\J' of t~ date. o~ 'h• •hor\.nflH af 
h• !'BCOl"~ •• 
1n11 ta a't'aU.n.bJ."' ta . Sim!h M:r.haa 2wd1\t!D 
untU the :pref)ent 'U•• no ~ thUcat stuq h•• been. d• of tb()t"\-
d.urlll\fon ,. tri.:fall data f r tb• 11rh1'l• of son\h Afi"'loa au tfH .Ptl"fo:tllle4 
to'I! th• Tl .. s. A .. b7 Yarnell (80) tfl l9)j, l~ft:\er (?1) e,-:teruJ.e4 ta~tl•• 
tn\tnau7-. .. ft>•causno.r•d1U'a:U.o• c1u••t1 t.c .out Africa on qualf.bU.ve u~ 
eQb ta hllattn. lo. 259. 'ft!.b bull Un tons th• aaln tool. for the 
S uth African ~lJllneor tn tlut dte~ of •tructu • a:ttecte4 bt anttrt. 
dura\1 n rainf~11 . 
aecontll' t.h• SOll'b ~frteu \:•atih•T hrea.'1 ($6) publhbed t'f var, 
thorau.gh 1tud1 of \ho fre~ue»a7 ot tat~••• .retntell• tor tY•AlJ•fou.r-
1-tul!t' wae to 1 vea\l te ulbltt reiaU.oubi 111 ~hlcb f.d.CJlt exi11t l>e"'eee 
th.9t l.ont;-1.iU t1cn ratnf all m.ulM and tbe aMrt-4\ll'f.. tlou 2'&S.nf~l1 ••s1a. 
~onM•r.>nt•,tz , nq1pAb \l,l '&•1 
tcnaldet"a\lla P?el:n•t baa 'beer:t iq,de la. 'be tJnlted 5\a'\.e.1 oYer \he 
l o de<:ad• tttith reat•~ct to analyd~ ctld. preeenUa •hort-d.uratto# 
:id . .rm.m pf'•otpltatt. n. 1.hh hat •d•· llOtd.bl• tb.e de'felo~nt. ll>f an 
4urmtrical et.bod 'Which tllI>lo-gs c.rt111Rm:ud7 &Yailabl• cllaatlc .t\athttoa o4 
6 
cl •• 'fuuut ta •U.m .. un the ahott-d.ul'a.H n 1'6l»f-11 tnffaetH•• to'f 
a lat'&• awab r t polota tu South .ttrlca. 'ftl• TtJtUl ta .ot .-n 1ndt 1ead•n• 
l'trl'1att.cel aual.711ia of :abor\•duaUo~lutendU•• of '" H1'entt•n 
.co 41:111 •tau m. ,,.,.. ••plo,e4 'o •bm ta.ff •Altdtt1 of t:M ftbtltrleal 
_.,hod .. 
• o.bltll law tl$lt&4 ln \bh th.Hb w: e to develop e. •thod. of 
e Hmatt. c th• a.st.mum pr oi:pi ta'Uon whl eh h U.kel.7 -~ occur u a 
thort-dUJ' tloc 1t~rm of a apecitte4 r•tu..-a-pa~toa •• lfl' ~ol t 1~ t.be 
U lo• ot South Urtca. · et r• du:re.Uoo ogt fro. Utt.••• •b '•• 
to oe hour. \he re •ro perlod.11 l"lll • fro• "" to one Jnuutre-4 J-ta.ra. 
imptrlce1 •\ho4.• ltasea & l"'t•u:rch 1n \Fl• Ul'ltt•d S\•t•• t AMr1c llH 
tal• \lced \ . · wup lellllft.• the rel&,1T•l1 1 ~~' recot41nt: l'&l oa,ui:e ,-•cord.ti 
vher• a ~llc&ble. 
In plticlag !At niaUcn ln the nude of th• ftelcl 1'01'.'kttr tbe t.oll .,._ 
iq t•qu1reauu.>.h .. ,,., o Daldend ••••IUttU 
1. l <loap1e't• -und.eret.a~dttig t>I U. 11\11.tbtl 1 a.etllOd• a'Qd a 
11'1\ t• knowl•d ot etJp1~1eal teellfliq'Uf!I r;f>. w'b tcu 'lh.b •tudt h •• 
should. no' be u1h4 or h• u.e•~ ot \b• 01'1i:Pl•t.O: cha:rt1. 
2. G phlcal po!'ta11 .1 r;f 1'be J"••11l h t d••1.re4. 'Ph• nee4 fol' 
t 'Udit %'\>,'l e or an4 t'\her Aleulation1. •b uld 'b"' el imtnat•d . 
? 
).. !h• ti• b1•ah;p proeedur& th~uld. be pc\ u d.sple 1.a pottlbl• 
to ord•r t 111.CUUat• it• n•• b7 no:n·:pro!e-esl.tJnal TJ9Ji'IO-IUMfl. 
hr. lfba t•n'ta.ttve nature of ih.e rttult•• aA4 th• l1aUattoaa ot \be 
· 'tthoa shb.u1d be it1,ed Cl)\ to the u.Hir. 
ta 193'• tal'Ml.1 (80) -4• • CO:S)r.b.tulq •\•di of '" b.lterusl'T 
and tnquno1 ·Ct ralnf e.11 tb:1·0~11t tb• V.l\•4 It&'-•• le U•td record• 
fna 'w-h'Qa.d74d .ad a11' a\aUou. fbe •••~• bq\h of ta••• r•co:rd.a 
~ \h1rt7 7•Al'•· !htre bat oeen a P~O&~•••i•• laor._., la. tbe auaber 
of ncord.lnc r-•111 pug•• lit. tbat eo•G'l7• At a eoru1equen.t.te a fttt 
&llOUDt ot U.,•htur• ba• be.a vrUun on the aubJeot of r1.ltda1.J.. ... 111t•••i\J, 
A •••eluttco bu occur1'4td in ~ anal1d• ot e.s\reM preolpl t.Uona 
.,..,,. \he PUt tw•atr :t•r•• tt •ta1'Ud "rb&pa, with O'utb•l*t (24) 
appllcattcn ot th• 1'l•bel' uA !lpp•t; 4i•tt1ba'1l>n (l ?) '\o bJtdrolo11w 
p:Nbl••· lfodaf \hf1 ••atbHoal 11elluxta ~•tred for thi• -pt'Ol'llea •f 
••tlu.ttntt ntu.ra ~dolt •" ••11 4et1ned. ....,. c~teUonal e.14•• 
l tn thf'ltt propn1e4 'bJ Pot,11- (47) 8l'l4 ,.tv•ll {~) •re -.v.dlallle.. A• a 
l~ctc•l •PP•Hwlt~ te tblt 4•••1ttpMnt, QO\lr\. (lJ) ha• introduced th& con. 
c•:pt ·f c.lculat-4 l"bk, tihleh. int:kes po11l'h1• th• ••lto-Uo1i ot a ·~•sip 
:trequn07 fer a apeoS.tt•hl rltk of fe!lo,.. 
~shJBaa 
Ochtlaas:m (!)()) wa• the ttr.t $n\h Afl'f.cu&G ~ poto.:t ou\ the n••4 tar 
u aaal71l1 of ihe ~a:tnta.11 ift'teH01 ... fr•q1l0.07 :rtcl••• ~ro• a J'•Mel7al1 
O'l 1'•«tllto1l •• (80) da\a ant tb.at fro• othe·r pe.,-t• et th1 v~rl4 he et\ab-
liabe4 \wo ••r1· •e.tbtaotor1 niptriod l"e10;Uo•U.t:pe.. th• flrat. 6f t.b.••• 
giv11 t.he J"•ltt.Uotlehlp 'bflt.w••• tile tn\tc.n1 la lncm• ,_r hau.r. I, d4 
the &lft'Uoa, '· J'Qllin& t1'oa fl:Y• •tnu••• •o 'lhH• .btnJ.h tor tveat7-t1•• 
9 
t r is 1 ten1itie1. 11 •• ond. . l•tion ... 1at • ~• • 1nfall 
re • 'h retui>a 
e onl.7 ut Afrl n ct.at ta•• l ~11" • lo ••Gt 1 th• 
wh•rt ia t • ub P t tea:t• :r utre \o ro :uc• & 117 r Ult ll f 
I 1 c •• r • r , A l• be ea in •q re ail•• ••r whic 11:L9 rat fella, 
and. ' it t t rainfall la b ve. eU er ~ foi'll f U• 
eq Uo 
• 1 ••r1nc raot1ce. 
A • rt t1•• 1 ter 
At'l'lo • 
eac w\atl • tn it t bl• nuaber t 1• ~inc rain w1\hin r.., 
ed cla • int•rYal• are crouped. he 'loa 
lee • + kl1/ 2 
d fit • 
re • tn 7••r• d J la ' • 
¥•••• · 1\ • uld b 
td. aha • t t • l .... 1~ra t llue t t waa fl ted. 
10 
\tn-. '••ut7-, tortr- aM e1lShtJ-1e~ :return pert.o4•· !wo ma;p1 ,ar alto 
\not ded thl)ytJ'lg l obye\al. linet Of llt1Ut1 '1&11J Nlinfall fOr hJl aad 
eishtr. T•ar1. ilhi• toto,,Natioa •a• U.••d by •nc1tteH·• ·tol* tJJan1 1•ate. 
Meth 1 ot ••tr~ lcdloa tt shot••r AuiaU tUJ ha'f'e b$fUt ••·•et b7 
f.n i lnd (iJ.CJ) al'l4 thtt1. 
!tr•••r 
l' rater (?)) ~e'fot•d 4, Y&'f'7· ••all. ~r'- of h1• :ptffeA,a.H.o · of to1l 
a watet- coa••nattoa t•ch.1114.~••, to \ht for:a1:llat.to#l. a-1 •nlaUYe r s-... 
fall in taut. i7 ... fNq,uenef ... d.Utat.lt>$ WJ!"V'&a 11J7 .$OU'\it Africa. J!tt i\ranepoH4 
Tar11e1l '• d.at.a to South U'rlca a.1oe1r4t.na to ~ lou found •lllillU' on the 
baab f •uc.b. UGl.UaU•e criteria M °'7P• of ~•1.&fs.11 .. a• :r• &mlul. 
ral.utfll. ••a1a.nal. dt1ttd.'bu•toa~ ff.ptiatica aad. t.•s:p:ehtur•. Ia t'l'>.t 
••eond ot tv-o lat.er pu\11.oatlon.a lcr1ter (?l ,'/I) wa.t •\ll• t~ ret l ne al• 
•• itllaht lt •"1>1 1tnc •• (Jl) \wtnt7 .. t~v-b v •tua.t, a.e 'Wtll 
u .Aad•r:11on•s .Aort-dvat.1oa rea~t 1,,., loha~tib•rt 1Uacm11•4 ta • 
~gal l•t f!ld,, I! f:l'I 
w 1)11•1 (? ) rnoked . . tld.•rabl• dhcuHto whe. e att•~'•4 to 
coaaal.ldt1tt \he 'f tnfall.•la'\en1u,.au~•t&11 etuq ta Sout Afr1• 'bf 
ls.o no t inc 11 q onneae HG'Ol. te. Apart trca fliottl . how .Ml)J 
ei t. •et-a wer.ei vtwll1 lateretJt.,d b .. thottt 4: J'atlon 1-.a.$.n•. th• O• t••• 
tel!'Vlc• petfo,.._<t 'b7 tide •"'"-cl.• waa to •r.ioUtg.&' the lack of data 
OA •he fU'bJtiC:\ .• 
• of at f11011 nc l .. ratn « e1 at •••n'r sou.\ · 
11 
u.-1eaa •tattona ••• f1it•'\ publbhed \r th• ••ather liu,2'•• (55) 111 19;2. 
Stveo. of in1t• wtaU •• >'l d tl)irtetl\. fe&l"& f recor4..,_ data -whll• 11• 
of tb.n hAd 1••• tl'u'ul 1t'f"!n 7• rt ot r.aoi-ded data. O'btett•4 a:dn 
f~r l.S, )0, 4:5 aad 60 aimte period, as weU att for' tht: \wta•7 tou 
hour •l"hde were 11uu•el3 l 'ht•d f&'l' ea.ch 1tat10A. A lt'~~•M1 tJtl>l•• 
1d1onac the P"•t"OS• Atl11b&~ of ocune~o•• o.t •P'etlf ted .aaom;.tt ,of rat.a 
'P81" qu.J't&r tlo'1r, n• alto clT~Ul. attUil>t wu a4t •o eY&luate 
e~etd :timua r.tafall.t ter $ ed.1'14 Hlu• penod.1. 1• •l•J'tal 
ten.t 1Mtrel1 t an iMloation. of J>H'babl• 1t n up:t ta4ee i• lb.• 
"fa:rtoua loC111llU••· 
d.e Ylllter• u4 P•r•~n• (16} IUAt ;rm ltten:d:u •"147 ot r• 10 ... , 
60-, •tmtt •ad ~11.-,ur pnot pt. to.tl.oAa f(t'f' Gt'o.o"'°'ntA •n.a\em. a •*•U0<a 
f.n tb• 'W'lct•r ,. Ud'ell :region, ia to. ••ttuMati ff'fa•r ot Soutb. At•ltlt•• 
fU ao tbl.7 d.htrt 'ltiOri. was ,p rU.calei.rlv e.a t1H4. alnt.U.l lat•n-
alt.r. h.Ow•••r, w:&• ai-•t:r •XPJ!9H•l1 •• a p•r nt~ ot •he tole:l 'Pl'.,. 
olpU Uoa. ft• 44\• ottY•H4 0411 •1~ ,.,,."• 41'4 thv.e !lo •tU.ute va• 
4• of' expec\e4 tea. tor l et- l't•un p9rto4a. th• tt\a were th•r ... 
fo.-. ot ilO Yalu• tn •calatert d•a11••• 
mourn ttt!Q!&auu 
f • tbafl South .Att"lcan ·war to -t¥P11 odtm v•tuni-;artod. aaal1•h 
'lO r 1~•\0J'lll• ••• }'1Cl~li1h•d b1 \he lio~tb African ~•ath&~ Ju.rea1.1 (S6) 
to 19'6· Xe lt the fttcheJ' ud Tlp:pet tlwtoq, (1?), which b ••••ntlellT 
tib• •P• P t.he G\Pl'Ml f21) •-hod, wa• &Plitll• o tivo bltndt'ell alld tit ~ 
three s\aitooa lti ~~O\lth M'rioa.. the !f., io.... ij-, 20-. JO-, ~. 60., 
so.. HA 100 1et1.r l'e\u~a period ••Umat.•• <J'! tu ex,.oted mul-.. 
12 
loQflth• ot '?le lfldi YldutiJ. neordt. I,, ttm;?l.01td rm\&td tro• tw•tv••lx -\o tieht1 .... thn1 1ttlH• x, t.h• ••Ali ot JI obaen•4 it1,:d-. v~ltl•• hul• 
peJ' ytai-), •nil b, the iil\tllnda:r4 dtYb.tt~~ of I o'ba•tted lllUitld •uue 
ot l, weJl'e 1&l.so tabo:late4. Six •~• , .-ach for a 4U'tereAt r•turo. 
pertc4• ~ttuut.nt th• e•ooai~btoal d.h,ti\u),tbn ct \O.tt exgeot.1114 -.xbta a1 
a perc:.nta$• ~t th• ae.011 ·~ r~.Gft'*ll. tbi1 publie&\lo4 tultlll• 
A lor:tg•t\aMl«ll ff .4 ?>f t!DeinMI'•• 1' dO.tt9 nr>\, l:\6ftffJ',, d.elltle r•:S.ntall 
inteiud U•e for thilllf"t dul"at t41!1. 
'fwn . !ln'~&U!&J. . tm!!U'I!! 
ln tta ~l'cadeat tl?ite a\eUat.tcs _,, bf \ltough• e>t ~• •1t.be1• 
dttc-rtpU•• or -.t7Ual.. !he 4e$tcrip'Uu phase •"•11 8n4•o.••• • 
tar1• au ()f "biuu·'f•4 f lgu.re• tnto @ f11r1 ••h•t• · trhla l'QI'••••' tltd 
~Wltt•lt fet' the tpeot.flc ,urpot&. •~•• aodez~ Tarhnen, •onel..,. 
U.on. coettlclel)b and molffD\a are tJPle&l of 1u0b d.•1~rt9U•• par.-ter•. 
'fbh appl'oabh doe~ ~ot o~ddtl" the ob1trvtt:d fi"1r•1 u &la:pl.7 a Ullpl• 
tr u i1.11'1n1 te ;,opUlaH.oo., ~'h•more iu> JUUillllJt.lou a'b&u• 'th• b\or• 
ot tb• ortc1ul tS-'6• ~:r• t:uv~1•t4• fh•I a.•• ~ugh\ of •• a cc-agl•'• 
}'Jac)rag• "blch i~ 7>tf'ttctl7 4•su::rt~ t11 th• ~ • .._., • ._ a.a\loued. a1:urN. 
On the otb•r bin<! th• U*17t.ic61 ut• ot t\atl_tUOlf ••ploy t.•o}).. 
flirt®• to d•hrebe Jl v wtll 'tho ~bt:e'naUoAt tit &a a~•wiMd tn.cnUcal 
aodtl. ftd.s taodel 11 eotid.d•~od. tc 4••o::<lbe th• 'fi>Al'tnt pnpU'latlon. 'Wht'2b 
Ml 'be intlrd.i... Obt•nat.tou ••• rect'in'he« Ii<& tte:l~ •Hlt a hJlpl• 
fna the ?:>U-tmt poi;mt.~tt~ll• A.Nll7dt, th•rtto,.., •ts.Pt.a bl aH1a1111)1 a 
1.J 
et~ •~•••Aloa tor tM· t:>CpUlatloa.. teolm.l1tf"" ehtck \ht •altd.n1 of 
aueh a1aupUoaa .-na 1n4tcnt• \he e.~eun.01 ,.,. tu S•ii•ral h~tlon•. 
'llt1e act'• ad.van"4 ttaUa\le.l. tochJ!tlqt\tt !:lave )&p 1atrcdtu:e4 tn:to 
brd.rolou dui~g th• l•1t tvo 4e~ias. 
!pe&riM~ ~sM;u~ tUtl.nc 
Of \he •ll1 ••l1 IQ'dreloiteta la\•netied la thte ptc•ble• ot 
:ra.lnf4'tl-:b.\tb.fJ1\7 .... ft-eqUafq'~ al•1Jt .811 YeM '1'ti.~ \O tu ~U.tf'•r>•~t 
u11rioal ov.n•• or eft•Uou to the.tr a..ta. la 191? H'•7c&P (~) 1ta\t4 
\nav•twe ••oh ln11et\l1atertt.. W. P•ttoul~, 'fftJl)artd ttTtu~tJ tonni.loe 
tor *'•i•tmlJllQI th• lntlen&U1 ter 1'0.'flO\ll t'reque1'C19'1 &Ad. mtt:t.tll'JlH fO't 
th N1Zlnr. ea.at of th• lookf ·Mou~ttiw. ~ ot \bo t&l"lf.JJir •tatldloal 
\llJ th#41 uett b 'fD«lMtf1q ~rt>lo&r wen lctt04Me4. bJ a. A., :Foat.er 
(19) lo 1924. It. ••• ot trttd. an4 •_.re,,. ·IJ'tl tltJAt tor fUtt~ eq\taUOlltt 
'a obtene-d. reool'ds exi•'· !hti t\u1Ue1 't>1 '.'!ttfN>rd (1) ta 1''2 .tnd. b7 
JAopold (j9) ._,., tntca1 •hm'Pl••• ·S\toh 111~4.• ••• M' be 41tattt• 
\$0 U.t;btlJ'• ~- Calltnnbin N•bba trf B~• (6) Do~A th1t 
l'D• ot 1otol'il1AUon b1 '40131Jhloai 1ocal1U••· )\leHe4 oa 1-peet.i 
JHll'fi~• ttd1 Oallte·mt•a 4a'ta pi-H•n't a *"-' elu!t'3tlna pltttve '" the 
d.tdp. -~U.·•"· 
lt!!!&>l1 . rt1•.,i.tM,..~te't1.tJ1•~. #l!ll!!t 
the t>rolut:t1U1ty .,:t•w'l?"Jlat tn h;dTttl<tO lotter•« o:a th• brtnk ot 
C1'll11.ruu1 b.- th• late 19'~'•· th• failt~H ()f thltHt •a.rlla.r ntaitht1cal 
!IHtthod:!i l.q ln tbll" tae1' a11ulf•ption. ~t & aw• 1 popult1\lcn ot •> 
t1'tNI + b 19)9 ~•at..a· (11•) dtc1ttre4 1\~U.111tt.cml :au.tth~• •nUrtlJ 
.lnadequ:tt- att4 ~"'tttulated. \h.11t dedgn-tl!tf\ms bfl'to~ea ttt a, 4U.'f«trfn• 
14 
c11.ui1. tutd. followed a dttf.n·~tt't law. '~' that. tno~tered in a thlrt1-
or fort1-1eu recot-d. Othe!" e~tneert enJo!Juh1 with au.ch Hntim ntt e.et 
•t•Xl61nett2'l.u;J whe:A ap·il bd. t dta111 b ll.d the ar'l or !)FO<hac lJlg the ritH1\ 
dam tor- tht le st aone1 but th . u1••t. ~ :lrnt~oU.•e of coat.,• 
tJran\ (22) d.tft:ndad th• :orobabU.h1 a vr-~ach bf cla1'1t1l~ 'lfl' 1d.•· 
ooneepUoxu11 and l'>Vt a ol•u~r tn.111.ple of' the relaUvt coatt ()if lfflo::d 
rb ff and •pro•1don Of tpUlwa1 C.pe.CUJ'"• 
tp\tottuctl.,p,of !Y!'b11! _ .1!'1lt"~ 
tn 1941 twab•l (24) hl.trod:aced tu lon.s·•'b.lldtoc P'hhat· ud. ttpp•i 
(17) dbt'tibuUoa tO' tbh pbao ot ~dJ-ol~Q'• ta ·• HJ-1H r;t n1>Uclea 
Ou'b l (IS) pt<Oc••4•4 \n dt'Hl&~ an4 et111:plt.t1 theee t~u:tud.,~••· ~ 
other autho.re, pr01tb~n11l amoog wh• Yat. Cnow CU.)• oein\ribu\•d qch \a 
es lain1ng eu\d ex1tt.n4.ii>e P"1C:Ueal h .chJll-quea.. Ag •~i'l.1 u 19.Sl. Chow 
(&.9110) e";cH~ftlhed the tbft0f'1 alld &M11tttl th&t \Ile ab ditt•ren\ Mtttode 
o! Ml•r" (191~) .1 l'Pt\er (19~4), n: ••n f19)0), &lad.e (SJH19;;6). IJ:•bel 
{19t.1.t), e.nd P~her U.949) oould 'be timplJ iJlt6rNl~t•d b7 a unt;•·•rtel 
•quat!l'ln thfr&Uih t.h$ us• of dltt'u••.nt 1'rdue:w t>f f , which • oallt tlut 
freqo.~nc1 feet~?'. tu 1958 Gubel (21) eoiitoltd.ated the abtY ;• 1nf'r>1'm&.Uno 
into text 'book. 'fhb ••th!l4 h ••r:ilo1a4. b-7 •.M ti. s. ~•-.the,. .iuu•• 
f~~ th i& type or ~ta. 
Cr,tUc,1 pt G!!,&~t atno5 
It h appHuJ>t,at~ to ••nt.ltm th&.t th• C..bel ae'lbod te ne\ u:rd.-
•~n·•al 17 1o.oce·pttd. :B:ro:akt an11 Carni·thf.IY:'l (4) dla-ou.11 thh vt\b r•c;ar4 
to bfa.Y7 '" 1nfal.l. 'fhe u • .s • .o.A .. , iJt>U. Con tn-.Uoa !el"fice (:S?) uea 
the H (28) ~uatfo• •® the 10$-nonael aethoA of pl Utq the 
lS 
01 ner 11 
10410 l e 1uolu41n& tr1a11flowa 1th Cf)efftcient• 
of •ariaU ns • Jlifh a• 10. 0. J nk1n1a11 () ) ba.1 ••lo 
eMr t f'll'lY tor t • f ueJM.t1 4htr1'butt n t ...,.IUl.il~ 
• or 
ter 
0 y in ad 1U() 
mtt 4. 
(2) vb ra .e en•r 11s lo ~~ 1a• 
tr1 D 1 95 • Uff ih d la 
h de 
inT lT r cbet. lb - no 1 , lo • tkew n Jenkins n ts-
r buU n1 . e ult• in~ c~t~4 n one .1 
the l • 
lnci d wi h a aw kenin inter •' 1n tlccd c ntr l. 
, vhoae ree~r 
uriq. C nie uentt1 tn t e •t the )'tel'&, mu 
t :ra v ieh rw r 
s.c.s .• D. C. Guabel/Cb~v 
ni at toa. 
16 
It.§., ~!tl'~'' •wn131 2r•AlS!ltt~1t.a &a,o.rsai111: to£ .. •wclu•t1. 
ta 19S:3 ·u4 19'4 tht \l. • '.eath•r hr a11 ('4 •. 6,) eapl 1•4 the 
Gu 1 ••chrd.qtt.e to obtalii .rainfall tntta.lUe• tor ,..., •o 24Q...ra1maii• 
dat"&Uon1 ud 2•. S-1 aod 1.0-7eaf retu~perioda tnr •l"t n•t of 
1.0,S w. lat.ttQAe. e\udf wa• 'h.aed o.n tll• 1-1••'• 1-lt.a~:r aul-= 
!'aillf l, Of whtcb ttb.• 690~pldo*1, dta•Jrlbu\toJii Wil• plcttd oa aapa. 
l•P4Uht1oat of 'M 5-Yt&f' am the lO•ttar "f'alue aealut tht 2•tea.l' v:alu• 
we • wHlo.,-4. lnteiU!S.Uea tet a.u,atlou tMr than on.• hour are a1t0· 
&Y&ilabla f~Oll CJ'&ph•• 
Th presentatt fl (!Jf dtdp 4~ta Iott \1- G•• of en.gto1u11ra in .o'thet 
ts of the tJ. s, A. followed rapt4l7. After a thon'lll!:,h ff'ft•• ot 
th.ffff aM. tAtthoda, ~ ..... (10} •Ml.Y'Hd tl'le tJ;Cttd•• P~•e1pt\atltfl 
bta ,.,. tld.c~o. hi lt.S5 \ht u. s. Weather hre1.u. (61} pUllltaud the 
l:'alafa.11 lnt n1tt1 durattoo. curT••• tot r urn •riou of two to on• 
b'\lAdHd 7eer1t, for ZO'l etaUont. Th• toll Yt.q 1•6"1 the U. S. Wtaiher 
• eau. (66} Jllbllahe4 fttb•tcal Ptiper 28 w1\ich t>l"•••nt•d l'tllnf~l­
late1u11ltl•• for th• We1te%'i), U.1tt4 $tat••· ?t t.aoluded rtt\U'li pe,;'.lou 
Z-axtelng ftOll Otte teU to Otlf hnnd.fe<J. $ta!'a tad ddatleae f~ 20 mlnu\ee 
to 24 hwut'e. A stignlfloot al~n~ion to tbeil'" l9J' .Mid. 19.54 wont ,,... 
the inelu1lon ot t 100..ytaJ' to ~1•ef' taUot. !ht ge.04ra.pbtc4lll dh .... 
· O•itloa of \laeee ntioe ,Wi"E* plo\te4 for the l•bout, {).....ho'fW Mil 24-luns._. 
d~Uon•· &iagraraa wtf'• pf'o•lde4 for t.nttttpolaUoa t»a ·~•ctfld ra~ 
1lhe Ohio VM.1•1• th• Southeafs\H'n Uottftd. .Hat•• ad. tlt'9 141441• 
A~lutic lttalon hav t>•t"S•l.\1' been tuU.1 4••eti1~t '.b7 -· v. ft., Wtathe• 
llaH•u (68.69',70) ln regard to pol-.,\ ~ aJ'•al t-aldal.l, tJutOll&l 
l? 
e 'Pffte \ • 
ile b in t • t •&Pl a rte 8 11 •• in ec 11lc 
er ;c8. 
f th 
f 1 
.11 • l" 1 all l"tn co &• · 1"'• ne •tnut• 
• cc rs. wlthln '" rear•, <W•r in ent1'Hl7 
en a 1 llltu it. A ~t f m 
al e •ri 4 • Ute 
nc •• s- .r." 
Un ta t 'll•• f t1 ion n lnfU • u ..... 
(3) lA l 40. 
l 1951 urt .. ()6) blh. a tt •4• ll • ., re 
ht • ••• d at•n 1•• .. • COY•r .. h• ... ,,. •• f hH• Yarloua ., ,. "' 100. oo. ., . 2'9 •11•• • 19 •crea. • . ' • 
er • in 1n•4 oc t •• i• 49, l?. 10, ' '· l2 
6, t. ecth' 11. ao t. • ce • $\U 1 ,, .... : (l) tb• 
re a U'Y •ar1a UUy f s OJ'll rainfall ... I' l .. ,. ••• ( } t; 
o1 t tat ce, ()) • htributl t ... etf o Of &t •l• . . r 
r. r in.tall 
•~U-.ttt • a:nd (5) \~ '"4$,'\t@ ln~t~on, ~bJ and a:ren.l ·~ nlttrl.\11 
~u:nol••· 
lcDlth~r nctloa of 'h• llteatttr• t•l•t.•a I• lh• &n#l.J'fth .,r a.r-1. 
•:lb 1"ib~t10J) •• •P"4 t;f \bV~l ot O'b"ttt\'Ad 1to,...- '1ptoal ~pl•• 
af* ~ i.1t::1:tk• ot C -~fill (?t, Ct>ttp ot EngitsMr t (60) t arul, · . tt ta, 11• 
()7). 
2'e111a11.1W u~ . e!Jttal. At~1!!U8 
:.lie: •P&f't h'M •1- ti.~ IWilr••• or •U•U.l'at foi- which ad•q •• 
1'•eoMs tit't &.YaUa.bl•• Uiplt"ical. """~•• 1-Ye beet. -.~1tt4 tt1:t ua" 
wt~ dot.a .n ltalted. 1 '"'' .tnt•r••·ttq •811~1• of !4'9,..t\ll eha11tM. 
. tU" t~ 1n,tno1t.Y-•&tbl$t•1 fol" ootultrl•• v1t.b. 1p11r•• ~t l• •h• repon 
~,.~ '1' *• n. s. ~•1;.'h•~  (i:J) ttiti ·thlf eoa1hl Nil•• ~t 
1¥orib. Attica. !Jencb:tt•ld, Wet•• ott Wll•or. f.29) ban pl'•&•ftt•t •l•tt•r 
•t rt.al wt.lie '111' he c.M•f Ut ~pp:lteable., lo U a MllO~ ·1• 1J""'" 
••nte.4 fo'I' "'1-'l'-" th• •r•r'• 1•~ !'Alttf-11 fl'Om \h4 fot1ov~ 
,'ill>• M-leftt ... arm•l pJJtolpU~ttoa, .._~  rolh .. of \h•~ 
aka datt1 ... ~1 r•be,. ot !q1 wHb pt'ecl~lt4\lo11, .uA tM AMll 
of th• o~1 ••t•• of ~a- 4'.llJ preot,ttAH~H1 ... ,-.. A QM 
no.nt t.il"tlt0l• on the•• pu1~lta tlt>tHJt 1'7 "'*"•ohfi.•16. . 4 \!Uto• {Jl), 
JPff~•• a tb:pler •t'b&d of detlt~fl.t~ tb.t 2-J'••r• l • bttU? td.,1cf*'ll 
.xt~ f1!"1)11 'ho •••a ttf tht -..~ -..ual obae.,...tt(!!Ml~,. l;)l'•~l'Pt• 
tattnn au ttb• ~- ~l;ett of ~~f'tleiw d.•7•• 
·1!1111!!'•16, ~!id!W! 11!•.9'1.lUB,1<tQ., c~•.d 
An 'Jnt1~l1 tt.ifrs,'tat •:PJ}t'"'1o.ch b lhtl~ do1ertbe4 )7 Sbowlta- ~d 
9 
olot (52) in 194 or co uti t i.e 7.i ouil>le r ci it tion. 
he u. eat d a. tee n1 l 1 •u Ject 
in 19S2, vht isH t • ta tor •be ti1" U. • h • th 
' kP-e int ace uo\ t • ••1ocit d ur tio of 1nflow1 air, as ell 
•• he et ethe r c1 1 tabl ,.,. teJ< 'Wh'lch U '1 c rr1. Valu 1 'be 
e nd ere aa abeol te aaxilllA, nd l: "' no •. o1f1c return eriod. 
•• ctate w1t th~•. A o d re•i•• f t ie xia1 1n roeea• w a 
vrittea 1 taulbua and Oil n (J.U)) in 1953. b • tnt•r ted 1 p ln\ 
or ar abc 1ut8 ima ah uld c neult the ! leteher (18) 
h1ch ana\11•1 w rl• record• •• trie 111. 111 1957 ·ruoe (5) extol•• 
t t rit1 t is .. YimUll aaible ~•eiptta\ioa ap r d rl 'he 
c r e of a ric 
t1a\1ca1 \echo!. u a, (aueh .1 
to r •t • • !• etill\a... of th 
o 100 7eare of r cor • 
atorm ~ el•. co t• • th t tta-
bel aethod n t t like} ar unable 
0-Jf&r &V nt •Yen lf t • er ltd 
Sa aJA atie_,\ ttt 4.t••lop • 11•tbod. o.t •••taUQC •h• MPi'hd• of 
ntuton• ... ,.ntr• t.u Sou.\h Ahl• the ta:1lov1q- eppfta.ch v • taken., 
ltlt tht •»1''1-dunt1o» 4a'a tro11 an•nt•en reool'd:•7 ataUoo.s '\hn~ 
Oliti '11• coutttr7 "' a11al7sea •taU1Uaa117. Steoa.411• tw .-,1,teal 
••~lqu•• for ••tl•U_, \b atnta!l uxt• I r a 60··•1mati• 4u'ta'1o 
and • ntu1'a r104 of 2•1eu• w•M *1P11t4 \;e ·\wo htiitdl"•d au4 t.u south 
Mfican abU.ont whltth ••••• oal1 a..,ari oo•r•nt4hl.g nlA e&'11••• 
vtttmat•• fro• •h• 'w& ••plrlCl!il .. tho41 •• ,.. c llp61"4d ~ -.Ch 6t~•r to~ 
\be 210 ••••· ud. o tl'ul r•o rd•r dat. wiiei-• J>O*'ibl1. 
Ou t the •Plt>t-1 a.thnd• •• ae1eete4 dd ••II••••• of lat 
2-7•*"• 6();..rabt\tw ••d•ua pHclpUa.tioa were pl ''•" ~- "'•1• Ano\hel' 
•P • pr. 4u.ced to 1b. w th !•Jl&l", ~h«JUF mutnm pn•t:p1•att.oa which 
•• 4ert••4 t• • • th AfPlcu Weatk•t ttAl ($6) · ltllcatl"•• lut. 
a. &i Uott ctl~~· we.• d :velopd wbteh emptcr•4 ,,. 60-alml'• arl4 24-hmlr 
M:dma. to t>Hduce o -ttUMt• of tl:l• tw-71ar axl.u prealpUaUon for 
tahor• 4ut"atlona ~lnc in le~h tto• lS mlaut•• \o 60 alast••· 
fll•red'ter a p ot \h• Nt.Uo of the 100..,-.u u.xt.-. P•tolplt-\1on 
to th• z ... , •• ,. xiiml PJ'•C:d.~Statlo• RS tl.tY•lOp:tut. A b.owled.g• of ttd• 
ntto a\ tlQf t»Obti ta. the coutrr coal>11led. dth •h• ab••• ••"-•••• 
prov14H tb.e l':ttaU of H\tmatlng the l00.,7•a.r •xi•• 1-•'11• • 4•p'h 
ff'4Nl\ltoc7 dt.Aeram 1"'4M1alre4 to• 11strap0latlq .xi.a t r re\\U'D g•riodl 
b•tw••.n 2 1eart a.M 100 1ear1 us p.rofluc-4. 
SgJt!• ftt:.~a,je 
t\\4ttaUaa1 AnlJS:b of ~ta t'8 le#l:>f'4ll'll 
a.ta taua• SttUo• 
M1crt't'f11• ®plea ef dst• ~ rec~:rdt tS'oa Caualla 1tpboa ftC«)td.1111 
nla ge:ugea w•f'• ud• a•aUabl• 1 the Wea.thet l'eau of 'ht' ·u~ian at 
huth M:rlca,. 'fh• fora ot thlt• r•oo:rde it th.owl) l• Plat• 1,. th• 
liUiaua J~•e1p1h'1o• &llOl)#ta ccurrlns d.urhg l.S., ~. 4J-, ad 60· 
v•H d.a•J'cated b7 tlt,een. atat• 1Ate"f.i,la co-.elng at StOO -. ... . ca 
the recor4er•a eloct.. It ta, \h•retore., concei•blt th.at perS.:tJC\fl atfta. 
dl ~at.afa11 peak• sOJMttM• a1111ed peakl" •••n&t M1da11 IAMXJ.• 
t1Ue than tlb•t •u.N••'44 bf the Miltillf&tll pH•lpt\aU~aa ll•t•t 'la 
,Pla't l vnQ7 l.5-; l • 4,..., am 60-lflnu•e d.uft\l oo.1.. fhh ie »O atrlou• 
t\•ftct •inct • eol"rec:~l.oa tacto:r •ar be lnt'"°duced. t• oe,;apenta\• fol' 
thl• und•rts.UW£'ltcA ot aut. needed. tn 4e•lcnlnc 1\nictuHe.. 
lfh• total aJIO'Unt of r•b regt•hH4 011 •o.Ch re~ordeT at.utn 'b•tveea 
8•00 a. • nu aucceadve da11 b .also ltote4 :t• Plat• 1. l• a obetk oa 
tn9tnm•nt fallur•, • 1taal. e:ol'WIUI u .•• , \ho uur ~•@ of a eb.n.4.ard 
f1T...,.lneh 11on-recc1'dl_ug ?ala ettlll•• Altb.atlP \he ho tutrwaent1 u• 
ta All oaaea: •wn.ted 'h•• ~tuui tllll't1 .te'd a~rt. •Sidl Stt•n11oe1, la 
the cateh 4~ occur ooca1lonall7. fh•s• r11pr••••' 1.aplill& •rror and ...,. 
I 
iatddy 'be aeclecle4. lovevtr. wluu.•e t)l• tot•l oa the reicordlGC cbat"\ 
b o~ ald•vabl7 l•• ~ban " tlle noa-r•40'fd1ng cauc• fS.4\'lft t ,f. ••:.10\\9 
ertoJ' bu oocurred.. V•rv trequeatl7 th.ta vat due "" •ubAtllcal 1a11un 
of the tna\rwa.n,. f1lfi ca.u••• toio th• •l•ttna 41.ila en aot•4 oa •he 
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orlgiu.1 reoorde. A method t udng the ntn1-f'e~t1Uoc ·uge '• fl4\1" t«> 
con•ct. faul '' .tlort.d.urathn data wtll be Teaen,ett.. 
fabl l lbtt the JN11:'be1" of Jea.re td reCQM tt't \111 r•tpec•t•• 
t'\atltnu1 i;tted 1A tht e.1:11ulq a l7tth ot :r•eot4.ln« rtd.11 pugt uia. 
lil:a.p l 1bow1 tne dbtd'OuUon of \h•ae 1't.:dlont throu:t,hf.')U\ the count17. 
lwo of these :record.1 ai-t t.,t l.ru~trwn~a tt wM,cb Wftff llO't'ed ttbort dt e tanaa 
du1.ac lh• perlod t '°<H>Ord.. In both r.a!!i•• the 'f'ttrl~• tu\rulllent; 
podtl6.ne had :11.ailar •xpo•urea and i:'tiDtn d wlth!ft tb~ .-. ('lluUc 
aDd. ma-fall IU'>l1t1h tile ff.rat 1nataa.Ce h f the £4l~e i1eV 1oca.•e4 At 
I n 5auta. 11bere !. ha.a beeu •ince l9S1h '-'or ~e fl•• ,,. ...... prior to 
thta 1' wa1 lQcat.d at PeJ.mh\fonto1u. It. wa t>1"1t,1na117 loea\ed a.t 
Gel"11l1 toa la 1938. Thea• tare ata.tlotum a.I"• appro'!h~ate17 10 ,mU•e 
apar\ .alcn4 a llne 1'htch \l'a•ert•t 'h• "h1gh•eld• ~·~lan., ln fl •o>Jtherlr 
dlrecU o... )10 orttiraphic ll.\f'luenc• t:zhb b•tveen theie et·••• and their 
oompotite: nc.oN. ar be couldere4 t.nical of Ui• h1p ;ut"pl•• ~n •hlcb 
tlteJ an d.\ue..'64. ln a •1•1.l'at' f'e.ahlofl.• the pteu.a• touh ao~. cauee 
lt n w tooated. ap;>11oxl•t•lt 11xtee,n mt.lee aou\b ot its fo-ntt11' po11tfoa 
in llu.rbaa. lloth tiU<)tJ.• WH ebou'* the $tn'lt6 4letantte '!:ro• the ••a. 
aad. sbtil•rl.7 e1rpoaed to tt. 
!efore tatt volW11UiCJ.tu1 btor.Uoa o:®ta1~t4 ln the •le?"M'll.• could 
be , .It A&d. to be 1W1U11arhed tor eac.b •tau.on and nth e lllu•tl'llUd. 
10 fa'bl• 2. fhil SlTet thfl obatned: tJ:t%'4lle• fO~ 4H~ch tlOJ::l"b r>~ t't:COMt 
$1.atlar •UIJlMJ'lH tor H'tr;; • tion tomad th• 'ball• tor pffptu'·.t-. •e.ob 
ot th• •••J"h• of' un•IU exw whteh ar• 11ett4 ta it.able .) • 
.C.ta tor a .eventionth record.in& :ffllll ~. 1oca••t at\ lh"cot 
fable l,. te~t.A or nc~ttd t o®<t aui ' alfl • tor €1.WJt b , at reeol"¢ttr 
ataUJ>nt. 
Wi~f 1ttl4 
Groo:l J):tak•n" tid• 
ffC:.1"16 
~ort habe\h 
:MatnoslJe,c 
i'at t f;Ond.OA, 
Beaufort W••' 
iloeat'on.~eb 
Alex&Ad•l" lq 
lU.a'btJ"t&F 
Latt,u1tb 
iJp!-tcm 
lus.h 
Pretocrla 
Lotd• th& 
.?to tert'burg 
Mau.o. 
19 
18 
' 17 1S 
11 
11 
19 
' 20 6 
; 
20 
20 
au 
19 
7 
Dnken•\el•• wtu1: nppl1e4 \f' the li1nctoZ'1 lfet\e~a J'ro"fhn fNU :lttta:t'Ch 
Sta\ion. Vriioo of' &enitb Attt1•"· a.ta 4ata •• eMi:bll:lff wUb.. 'bat t>Ub-
U.lht4 by 4• 'lll te•• (1.S) tf! foftl u eiQ',hleeJlooT.._. ••cord o,t tM au• 
1tatton. fb.e tnttNtaent tM• a \1M>l••lrac.k•' '\.Jpo. hd4•• the \w.av ... 
ftn.lr<-h~B.i" q :dllWI J>.J119o1~ita\1oa, tbl.t iafone.\ioft laelnded mu:lma. f.G'I 
\b.e s-. 10-, t.nd 60 ... 1tb.ut• d'1.ftHoa•. 
'bl>b••otor., W••t•:ttt f nvtaee fru!t Jh:••••f4h \!l '-tlttA., llkllenhoacb• 
South Atrto.. .Ai'fa.U a'bl• rawf'all f'•tu>r&f" tlat.a. :t1rtTatt co~toaUoa, 
Mar~ 1959· 
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SW11JUa:r1 ot enn'W.'1.1 mtudaum p7edµlta\b.n 1tl t11tmet•r• tor 
., ?.t'ioua ehor t d.u.r• tioa• .. 
1?~&,16~, ~~atned in ,'lJ.~tnu~e in~~?""e.l• ,com11enci9,flt JS~"'?! . 
t!) 1dn. JO aln... 4S a1a, 60 mb.. lA.40 •la. 
22.5•• 
2).4 
15 .. 2 
12.? 
is .. 1 
l).J 
17 .. .s 
11+.o 
20 .. 3 
24.9 
21.6 
21 .. ~ 
l:'h.S 
16.3 
a .. 9 
15.S 
28.7 ,, .. s 
14.s 
14.9 
9.1 , .• 
42.4• 
25.9• 
19.1• 
)t.6• 
')4.0 
17 .. 0 
21.J 
24.1 
18 .. 8 
30 .. 1 
2S.4 
ia .. r. 
y->.5 ,1 .. 8 
31 .. 5• 
n.1 
19+6 
)6.8 
20.i 
40.0 
48.0 
19.4 
i2.S 
9.Jt 
9.1 
A6.1• 
l?.it.• 
20.9• 
)6.2• 
WJ..2 
19.) 
25 .. 1 
;1.8 
20.8 
)2.6 
)1 .. 2 
,2.8 
)4.5 
,a .. , 
)4 .. 8• 
2b. .. 6 
22.4 ,.,.s 
2a.4' 
43,.3 
61.0 
21.9 
24., 
Ut.2; 
12.i 
,1.5• 
21.1• 
26.0• 
)1.9• 
46.; 
21*8 
2.6 .. ? 
)7.3 
u.6 ,2 .. e , ... ; 
''·' 36.1 
60.4 
J6.8• 
29.2 
29.2 
48,o 
30.9 
44.2 
75.1 
21.0 
21.1.t 
16. 2 
15.5 
63.2• 
23.a-
21.6• 
"vt'lu"• de~ked., thu.t *• l"Htil hd tro11 repl-.elJliC •b•lll& nlt1.•• b 
the original data. 
-
fablt ) • . (Oaattaued) 
,. ... 
At ,. Pl!~!E•bVC 
19)8 8.$ 1.1.h 13.0 1.5. ) 44.1 
1939 )b.. 8 -49. 6 .si. 1 '4·4 59.4 
1940 12.9 22. 5 26 .. 3 26. s 15.0 
1 l 26.s ,,.o )?.1 )8.? 123.0 
1 2 22. 4 ''·-' ' . a 'Y/. l 76.0 1941 20.2• 30.1• )3.9• )6.a• "'S.6 
1944 11.3 19. 1 a2.1 24.1 4,., 
1945 '·' 12.7 lJ.8 14 .. 0 25.7 1946 i9.1• 21.7* )O.?• 32.3• 44.1 194? lS.4 27.5 )2,6 )6.7 h,S. 8 
1948 24.6• 36. 2• '9·9* 41.a• 51.0 
1949 20. 8 29.1 )0. ,. )0.4 10.0 
1950 12. s 13.6 )0.4 )4.6 si.s 
1951 ~.9 31 ~ 1 JS.? 1e.1 )8.9 
1952 ....... ........ ---- ... ......... --19" 14. $• 21 . 2• 23.5• 24.6• ''·' 1954 19., 24.6 21. 2 28.9 29.1 l9S5 Ut. y...7 40.1 42. 1 108.6 
1956 11. 6• 17 .. J• 19.2• 2&.1• a?.4 
19.S? 1,.,. 19.2• a.e• 22.s• )l.2 
11.lf!ma:t•m 
19) ?.6• 10.9• ii.a• 12.1• 19.3 
1919 ,., 4. :; .S+l ,.6 32 .. 5 
1940 13.5• 19.3• 21.,. 22.6• ,i..o 
1941 11. 2• 16.0• l?.8• 18.8• 28.4 
1932 -- ........... . .......... . ......... .......... 194) 1.6• 11. 2* u~. a· 12.9• .£€>. ) 
19/.;tl, 3.e• 5.6 7.4 7.6• 17.8 
194.S "'· 8 6.4 7,4 7.4 2).1 1~6 10.~ 14.?• 16 .. t• 17. )• 25.9 
194? 7 .. 4 a.1 a. 8 .. 4 2.6.4 
i94e lS. O 2). 6 ;'.."9 , 0 ,7.6 6). 2 
1949 9,.ll u~.i 14. 2 17 .. , . 4?.0 
l9So ,., ,_, 5. 3 6.1 11.S 
19'1 u.9• 17. 0111 iS.e• 20. 1• 30. 2 
1952 9.5 18.1 22. s 24.0 26.9 
195) 2 .4 ,o.o J) •. 1 31.J. .9 ,s.1 
-Veat' R!:U:lt tn' • obt•[!•d la . t~ 1&1ui 1 tst1a•l• aoe1ac&y • i J!j !h • •. 15 •ln. )0 •dn. 4,S ala. 60 aia. l~O ate. . . 
At Por t 'F.~ & 11!1!81' 
1938 6.9 9.i. 10.7 ll. '1 29. 1 
19'39 10. 2 l?.8 fl . ;) 22.8 73.0 
1940 s.s &.4 10. i 12.9 ""·' 1941 10.1 16.0 ~O. ) 26.4 100. 0 
1942 11 . 7 20.8 a2.e 2lt. , 54.a 
l9Ji.) 10.7• 11.1• 14. ,. 16.0• 4).? 
1944 ... .. ~---- ......... -·~ -··· 1945 .............. ·---- ............ .. ....... ........ t946 .... ., ...... ---· ........... ----... .......... 191.i.? io. ~· ii. a lJ.1• is.1 34.3 
194$ ?.4 9.6 ll .. 1 11 .9 4).1 
1949 12. 9 24.9 35.0 :;a.1 91. 8 
1950 9, 6 16 .. 0 16. 0 19. 0 41 .4 
19.S1 26.6 30, _s )J. 2 )4 .. 8 ea. 
19,2 ?.4 1~.6 16.) 20.0 l)S.4 19,, 6.4 10.6 lJ.8 zo.o 6;;.9 
1954 .es.1 42 .• 6 ,56 .0 18.4 i32, 3 
195.S io.a 1;. 9 18. 2 19.6 53. ) 
19'6 18. ,5 20. ;s 21.1 21. 2 J?.8 
19.57 1). 2 i9 • .t. 22. s 2s.o 40. l 
l i ,W,t!&t\dA 
19'.)8 19. 3• 2?.4• :30.s• )2. 2* 48. 8 
193' a.1 9.6 9.6 11.2 34.o 
191f.O ll . 211 15.1• i1.5• 19 .. 0 41 . 6 
1941 16.0 20.a 2).6 2s.6 48. 8 
1942 ?.6 l0 .. 2 10. 1 11.:~ )9.9 
1943 1.9• 11. 2• 12. 4* ll• • .s 26.7 
1~ 1.6 10. 2 10. ? 10. 9 29. 0 
19'ti' 10.9• 1s.1• 19., 20. ) 39.1 19~ .......__ ---- ....... ............ ----· 1~'1 11.2• 16.o• l?.8• 16.8• 28. 4 
1948 7.4• 1.0.4• 11.7• 12. 2• 20.0 
1949 6 .. 4 9. 1 '.U .9 14.5 26.9 
1950 i:;.o 11. a n.6 2.2. l 47.8 
1951 ?.6 8.1 11. 2 lJ •. ? 1.1.J. '1 
19.Si 1). 0 20.2 26.9 28.8 47. i. 
19S3 6. 1 a.o 10 • .s 1,.) 21.i. 
1954 a.s 14. l 15. 2 16. 7 40. 0 
19.SS 9.3 11.1 12.1 l'J. S j,.7 
19$6 a.1. 10 •. 11. 0 U!. 4 44,, 
1951 8.8 10.6 11 .• 1 ue.1 )l • .S 
10 .. ? 
1$. 6 
l?. $ ·---14. 7 
21.9 
1s., 
23.-2e.;• 
is.a• 
i).I•• 
26.9 
l). 2 
17.0• 
11. J 
10.0 
1'1·5 
14.8 
i.s.-r 
12 .. 7 
7.9 
26.9 
19., 
!t.8 
16. 3 
2). 6• 
6 .. 1 
l).? 
18 .. ) 
14. 7 
2) .. 6• 
8.6 
20. a 
l).i 
1). 5 
lJ.8 
16. 2. 
I .? 
11.6 
10. 6 
.Jl 
A' ~lo11t•tg9t11! 1,., 16. ) 
11.a 18.3 
28. 2 41.1 
, .......... ...... 
20. 3 '11·? 
)1 . 8 Jt.0. 6 
29.4 38. :) 
2~., 16.? 
4?.o• j4.9• 
25.4• ,0.2• ,.,.,. "'·4• 
''·' ,,.a 16 .. ) 19.8 r!.4• 32,5• 
20. 0 26. ) 
lll. b. 1?.4 
i1. s 28 .. 5 
l?.8 ).9. 9 
19. 3• 20.a• 
11. s 13. s 
Ati U.a'be:r}4tZ 
9,l 10. 2 
J2.1 61 • .s 
):) .. £ )j • . 6 
41.6 .S?.4 
23 .. 1 24.4 
31.4• 4J.O• 
S.l 9.4' 
2).6 21.1 
)lt, O ,.,.o 
19. S 21 . e 
3e.1• 4,.2. 
12·1 l.4.1 
,1. 0 .. , ... 1 
l?. ,S 18. S 
.a6.o )0 .. 7 
15 .. a 17., 
~0..2 21 .. . s 
lJ .• ) 1?. 8 
1,. 0 17-3 
1'7. ) 19.5 
16.5 
20. 1 
46.s . ..... 
29. 7 
4). 1 
39.8 
21. 2 
59.2• ,1.2• 
'46.o• 
34.0 
19.8 
.).) . J• 
26. ) 
16. ? 
28. 5 
m, ,9 
22. 2• 
ts.s 
1) •• 9 
6:J.1 
40.4 
?O. l 
2s.9 
1.1.6.s• 
9.6 
J8.? 
'.)?.6 
2). 1 
Al>. ?• 
16. ) 
60 .. o 
19. J 
]4.8 
17.4 
3j.9 
2-0. s 
17.) 
19. 5 
"''·' 67.9 
55.6 
82. 0 
s9 .. 2 
64.5 
19.8 
)0.6 
)8. 1 
,S0.8 
64.8 
59.1 
6). 0 
29. s 
)7 .. 6 
44. C 
46 .. 9 
4) .. 0 
4). 5 
27 .. 5 
able 3. (C tn d) 
Yt •!" ! in \~ 1&11t• tgU£al• s:<> ... U l !l& ! i § ! 1! 1 JO • l n. . 4S •la. . 60 aln. 1440 •ta. 
!Qd ?!l•l•\fal\!lll 
19) ,)1. 6 .o 76. 0 79.9 .o 
l ' 
12. 5 21. 2 24. ) 2$. 9 67. 
1 .s 12.1 8.? 23.1 7.0 
1941 9. 12. ) l . , 14. 4.'.-4, l 
1942 ll. ? 20. 3 23.1 26.1 ?.S • .s 
1943 'l?.2• J • 4 . , 43.5• 58.3 
l .o ? .o .o 69.1 
10 · ' 11.9 16.8 21. 2.5· 16. , 
1 ~).3 6.9 27.9 9.0 9., 
l '1 21. J2. 0 )2. 2 )2. 2 J. 
19 l .$ 
1 · ' 
20. .t2. 9 48.0 
l 21.9 ~ .6• ) .o• ,,..,. 35. 
19 39. .. 6 . ) 6). ,. 
19'1 1').2 1 . ) 0. ) 22. .o 
1952 ~,,., ,1.1 45.6 .SJ. 2 ,e . .s 
l9SJ )1.2• 4,.o 41.3• 4 .8• 65.3 
l9S'ao 15. 20. 24. 2' .9 ) .6 
195.S 17. 24.? 6. 1 28.1• 6).9 
19S6 ti.. 19.0 21. s 25. 0 41. l 
1957 )0. 1 6 . 1 't), 6 ?S.6 .1 
l -1 
l.9) 22. 6 33.2 ,,., J . 6 62. 2 
19)9 W+.2 60.0 61 . 2 6 • 69.0 
1940 l • 21. 1 21.4 ,,. 142. l 
1 l .9 9. 2 )0. 8 )1. 0 54.9 
1942 21 .. 29. )4. 6• )9.1• 65.8 
l ' 41.s• 68 .. 9 ao.s 9:J.6• U•5.o 1944 l,S.? 23.1 29 .. 0 30.7 46.7 1945 16.8 29.0 )9.8 ' . 8 ?1 . 1 19 11.7 1. 1 '· ) .6 4). 1 1947 • 6.7 64 .. 5 19.5 ae.9 
1948 2). • J?.l 8. ,5 53.9 12. 
19 2 . 2 1.9 S).6 6). 0 .9 
l so 16.2 ) .6 26.6 )l. 2 ? .6 
19.51 15.7 1.0 )2. 5 )). 0 .o 
9$2 33. s. 3. 94. 2 111. 7 
1953 )8. 65.0 7u.. 7 19. J o.6 
19'4 U . 4 l'). 8 l? • .:; 20. 6 82.0 
19.SS 22. 35.5 43.0 44.J 97.1 
9 )4. 0 • 44.0 4?.0 76. , 
1~ M9• ., 6 . , 66.o 90.0 
,, 
ful• 3. ( Cont!DU6d) 
'fMJ' 
8 • • 1AW-O ida. ,, ffa!a 
'1951 14.7 26.2 26.4 34.e ;w,6 
1952 8.8 i5.5 20.9 21 . a 2).6 
19,) 29.s ~. , )7.4 )8. ) 56.1 
1954 1a.o 21.6 26.9 31 •. 9 ~.4 
195$ 20. 2 )S·S 39.6 41. lf j6.a 
19~6 15 .. 0 2). 2 )4.4 40.3 4$. 6 
1957 1_5. 0 19.2 20.1 21.a 41. 2 
Al lllM!oa 
1951 $ .. 2 i.0. 3 11.1 11. 5 16. a 
l9S2 11.J 16., 19<! 1 i) .. 7 45.1 
19,Sl 6.? 10. 1 12. l 13.1 )l. ? 
19'4 6.9 ?.4 U t. 1 l).9 3.l. l 
1955 i5.2 19.? ao.4 21.a 67.& 
1956 6. 2 8 .. 1 io.4 11.3 2a.a 
19'7 6 .. 2 10. , 16 .. 2 18. 2 2a.1 
AS !fAt, t t'nten 
1940 )l . ? 40.3 4'2. 1 42.1 49.0 
1941 22. a )7. 1 •2.1 ,,., u9.z. 
1~! 11.;,• if .4 )6.6 ... , 1a.o 
1943 l~. 7 1&., 18 .. 6 lf. ) l.03.9 
1944 6.1 10.7 1). , lt~ .) 106.1 
194,S 11 .. 2 U?. 4 13.2 13. 2 48.8 
19116 10.4 19.0 21. 2 '.)3.8 ,,., 
l.94? 10.1 ie.3 21 .4 2,.1 91.6 
1948 :J9.4• 51.1• 66 .. ~ 11.s• 109.1 
1949 29. t.• )9.4• 46.o• .$).4• ?S .. l 
19SO l .7 li.1 15.7 20 .. 0 68,4 
l.951 20., 30 .. 5 40 .. 6 •?•4 ll).O 
l9.S2 24.2 .30.4 )5 .. 6 4:). , n.o 
l9j:3 11.0 11. 0 tlt.o 28.0 100.4 
i9,;. - ---· ---- ••fJll:• --....-195S 15.5• az.s• 26,.,~ ,O. $• 43.) 
1956 )9.0 ?4.S so., a9.6 122. ) 
19.51 lf.) .22. j 26.,6 21.3 59 .. a 
(Conti •4) 
Te r 
21 • • JO. () )0. 5 ) .s 57. 5 
1$. 1.9 ' ., )). l 45.0 
5.1 • 1 s • 9. l). 
u.1 5.6• 7.3• 8.9• lh. O 
5.6 6. 7.6 7.9 11. 0 ·--- --- ··--- ... _ 
9. 16. 0• 18.,. 19.3• J .5 
1 7.7 12.5• 14. 2 15. 3 4 • .S 
19 0. 2 is. l?. 4 l?.6 24. ,5 
1 .6 11 .• 7 i,.s l.5.? ''·9 195 13. S ) . i';J.4 23.7 49.2 
1951 ~.l ?.4 9. 11., 25. 0 
195, ll.O l.S.1 1.5. ) 15.J 34.3 
195, 9., 14. 17.7 19. 6 sa.o 
1954 9.6 ll.8 12. ? 16. l 39° 
19,55 l'" . 2 23.5 as.9 ., J).l 
1956 10.6 1). 4 is. 15. 
2 ·' 1 57 • l • l .8 14. 41. ,5 
1t.' 1* 11eUla 
l 9 17.0 30.1 )6. J 39.4 5 ... 
19.50 11. l .9 1 • 19.0 .)6. 1 
195 11.0 16.6 16. 1 • 2 .1 
195 :36.o so.o so.o 55,. 60. 
19S) 21 . s 35.5 l • .s .5 44 • .s 
9~ 22. )4.2 55.5 6 .5 79.3 
At Alteedtr l 
19,2 2. 4 . 1 5.1 -'·S 11) .. Z 
19S) ) . $ 6.s . 9.5 11.l 
19 ?. J 10. 0 .o 1,5. , J9.0 
195.S 2. ,. ) 4.6 6.0 19.3 
1956 ,. 10. 11. 2 11.5 16. ,S 
1 S? 6. 1. • . ) .1 
3.S 
Atl •tt.••pt ~111 be 1ir!A4• to m1nht1•• \he e:noJt wbl<sh tbt • de1toietH~1 
lnti- d c•• tnto \M ~ ncludotA•· Ih pr-e••l•nc• can be ~~a&•d fl'Oll th• 
aet:•rf.ak• lo fa,l• '). ft• ~ey tti:pJJUtd tett •ro&\ Uraken. tetr& S1ake1 
M enU~a Of mt.ad f.~'•• 1' b atntUed t Uroot !J ken.ate lo 9 
•t• :tau.l tle$1t, dnee th• •\a ·:ton h 'ff>.YI " 11 alntelued. end e11plo1• 
Up S ·bucket ems • whloh h tTe&. fr"1 tb• nCJc-tiph&ninc ettta\ ot l 
oth•r •i~t •• :UC••· 
hta'\17 r~at,·Ua.t!.on h t'ttd.7 otte n•• tar u hcomplet& ~•card. S1ioTn:U~.­
'-"f' th• oloetc rteult•4 ta the 1()'!t of Q rteori ~fl 11H~e•1ir.>tu1. In. other 
ntt,.e &Ji' v • 11tht:lltf: f'M• t «I f'tlCOMI · a \eJ<tl 
w.aa- inteii-t•d ia tatth ath of fablo 2 wh•H ~cord.et' data 1-n t;Jtedq 
tor the d.q whi:J•e ,..ladl. m>tt-Hc t"dl~c pqe "8.4tne h 'he g1'1U:t.e1\ 
f r t t. o th, The ebort-dur.~t!ei. QJ'i s enti.n• d tor tbh $Hrl'e4 
aon.'11 ve!"e tho ireatte\ •altt•• ot1.1Al.l7 F•Cbt4etl on b.1• Yh1eh Pf>••••• 
ta.U1d'aet Ft Hct>rder de.ta. 
ta tqing to 
e:ttlu e what ftl~uui ab~ultl 'Qf but•H1•d tn• •f.tah •«>ttth UcUq •f.ulne 
u a th! •1lr.1.'bl& 24-htJUI' adtllWI appe-e.re! t ton ~ logt.e&l •tart! c 
:t-0l»l. n. e.t empt was, thoref~.,... de predto . wh._t percen I" of 
tb• month.tr 24...hov . tau "' l.4 't)1'()\n:bl.1 tave "c®:tr1td ae thtl mt)nthlf 
•hort-d'P~tloo Jl3ximtn. ~pa't'ttt ettiml'.tt1 VH'lll ::uutdtlf tor ft.Ch of th• 
15-, ,o ... , tl·S•, ~nd 61') ... tnu.t• •bt ·.ti.oat, U wn& r.:011tUt1t< ii Uk'~lJ \~t 
tlh.e t'Erpt'l.ndera.1 • of eb.o'tt-d:af'aU.oli ridna of hl(tb. lnfiecd tJ waif a 
4!1:baracte?ht1o vhf.oh dlffe!':ed ft"~• oat t"a1nfa'l1 .zone to •~lhr~ 
~ec: r tr tatt.U n1 wer• tb~'.t"flfor t! ®;"Cd cco!'ding to their l o.atl·on 
J 
111tb.t th• 1oaea depic:te b7 t Weaibtr !'ea 
r tn!all diagr bh eliniatlon., which \h• 
(57) 1n th•ir u.p ehovbc 
atur urea (.58) 
a.rri'f d t after •tud.7lng arq •• oh ot raS.llft.ll, b 1novn in ~P l. 
In 'l'•ble 4 ••• lhhd, tor each 7 er ot trouble-free :recol'de, the uxiaa 
f eac •1 "ere each ex.pr••• d a a erceAt-
of their corr•• xlma, alnce t \ t Ul b e11 
n which •i•al Yalu• .. ,tta.t t er la\er eoapubd. ?lgures. 1 d 2 
1bow th r f tc tteP .. n« th pAr ce t c• Ya.1~ fftr tw rainfall 
um ... the u 
teen to U.fter c n 1dera 11 in the c •• ot t • \vo 1onu. e ove 
r • nt f r re1\rlcttng the u 1n& of thie t thue a ared ~•114. 
elecU~p tr! coarrerei a factor 'l'he deoia1 n. still remained •• 
t whether the upper en•elo t r 10•• a•erage of eacb aet of · ercentagee 
1houl b uaed. If th atarre ~ hnUT axtawo tor queat aablt aouth1 
had b n 1t1~11 d 1 the upp r n•el pe or a&Y.1aua rceat • in l 
••• \he reaultinc rlee w ul4 ~• been b1a1•4 ~va.rde. ta can b . 
und•rtt o wh•a ne r all••• \ th r•c r r math•• & ne ut of 
aeUon earl.;- 111 • rain w lob conUn\ltd.. unncord d f r &fll' houi-1. ta 
' h •• n\ a lar e 24-h ur catch was aotu 17 aa• cia •d with a-1.l 
th ~'-dur \1 n xl 
It the aY~ e Yalu tor one ••t ot ere a •• ( able 4 r 1&•· 
l a n ••4 e n letentlt to estlaa~• th correa nding m11a 
T l ••• n rtati•atioA w 1 ha•• r •aul\ed. B rtn& 111 mind t t 
1 \tnte r 1 w • eeaai nally the c u• o! lna\naien~ tatlur• the 
r llnvinc arbi rar1 oi•lo~ v~• taken. rcent•g• aidwa1 etween t e 
and h• a d.taD. w selected a• the •dedt:n T lu.e•. He Taluea 
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'fable 4. fituicu t"fbsen-•4 annuitl nt•cipittStinD. ft>JI •ai-lo\:ae duratihn.11 
exoretiaeil •• A percentat;s of \he 2h-b.M1.l' •u1mu for •acb 1oir 
eoJS:tdn1q no mie1:b15 data. 
Zfiae 
Group 
PercentM,£e 
19)8 
1939 
19k.1 
1~ 
1945 
19.SO 
1939 
1941 
1942 
19"'4 
194.S 
1946 
1947 
1948 
1951 
195" 
195J 
19'4 
1955 
1956 
19,? 
19Al: 
58.9 
21.$ 
2,.1 
2?.? 
a4.2 
aJ • .:s 
25., 
),S.4 
44. 6 
19 .. 6 
llw4 
40 .. a 
2,.6 
34.4 
j4.0 
30 • .s 
54.2 
~4.S 
)6.) 
21.3 
59.2 
21 . 3 
43.2 
12 .. ? 
s.3 
)0 atn .. 
34.2 
4J • .s 
,54.3 
4).1 
)$.6 
44.o 
49.2 
)lf .6 
36.8 
5?.0 ,,.a 
82.s 
Jj .. 6 us., 
41.8 
e3.1 
i..3.1 
63.a 
1.).1 
12 .. 9 
29.6 ae.o 
.30.6 
52.0 ,,., 
,;9.,5 
b4.4 
51.3 
11.5. 
45.2 
44.0 
50.6 
SJ.& 
42.4 
42 .. 1 
61.5 ,,., 
$9.J 
4$.2 
54.a 
1+5 .. 0 
S,!).J 
'°·' 
l?.O 
l?.-2 
)4.8 
91 • .s 
jl.8 
ss.s 
54.J 
6?.4 
47.0 
;4.4 
ss.o 
46.0 
49.a 
52.2 
.se.a. 
h4.o 
ss.o 
74.S 
60 .. a 
91.2 
55.7 
67.s 
so.:; 
91.5 
55 .. 0 
1)+2 
23.0 
u .9 
•th••& •M.•• ot abt1l•r unual t"a:lnfall d.b\ributtnn a,re 4el10t•4 bf 
th& •~me 1~tterc uaed bJ th• ~~•th•~ Du~~au ('7) 1n dem~rkatt»e them on a 
ap, 
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table ~. (Continued) 
...... _  Iii"'-• ' 
,. • - ~- ' ~ '"'~till' ' • 9!11 • ~ ' ' • •1· 1iii1U ' !- ·--Iii-Ii ill• • ' •1'111 
Z<tne llte.tio• Year 15 11tio.. 30 mb.1 •• 45 11ta. 60 • ta.. 
I> La.d,f $IS.th 1950 ,,.1 40.9 ~6. 5 5~. 1 
19$1 43., ?4 .. 2 ?4. 2 74-. 2 
1952 59.a $J-.0 8).0 91.7 
lealaua ;9.8 e3.o ae.o 91.1 
s..n iou 
DrOtlp fiteilbn ,,., h8,6 ,56 .. 8 51.9 
l•ffen'88• 
~·to 1;1.7. 8 6,S •. 8 ?2.4 ?4. 
lJl tUtdOtl,tSA 1~ 1). 9 26.9 JS. '0 ;;&. 
1950 28.6 ,,.2 42. 9 ~t.9 
19$2 IU.,4 37.2 48.& 48. 
1953 19.0 a?.J ,,.() ,,. 
1955 !6. 0 11. , 35.0 )8 .. 6 
195? 16-l IJA.J 48.? 59.0 
ttabt:tt"l•J' 19'8 l ?.lt. 20 • .a 22. 4 26.4 
19]9 39.7 16.1 90.6 ~ .• 5 
'l940 )2. 4 :S9. 8 6). 9 12.'6 
1941 t?.8 sc.a '9-9 ~., 
1942 I? 4 )9-l 41.t 4).1 , lt 
t944 30.1 41. 1 ~7.4 46.6 
194S 4$.? 18.? 92.4 95. e 
1947 26. j ,S .. ,S 43.0 i.s.s 
1949 1~.6 21.4 24'. 9 27.5 
19,Jt> ),.,1 49 .. 2 ti9. 4 9J. ) 
1951 ~., 59.0 62, r. 65 .. 0 
19SI :u.9 6'.l ei.6 92. s 
19.5) ,l.4 ,,, .. 9 ,,., J9.6 
1954 ;o..s si.s ,58.6 12. 3 
195S 20 .. 2 30. , 41. 4 47.6 
l.956 ~.I )6 .. 6 '.39. 8 39.a 
1t,1 )6 .. A 6Z.I n .. o 71.,0 
lifulmua .. , . ., 1a.1 9,a,. fl. 9$. 
In Zoae 
GS"<:*UP Medlan a1.e ,)9. 1 41.-. 46.6 
''"•eatttgt. 
ne11tp 36.? 50.9 69.9 12.2 
•• st U.aa Yor 15 mt.a. ,o •le.. lJj a!n. 60 mS.1'. 
'.B•auf ort 194a ,e., 61 . ,S 63.5 69.) 
li••' 1949 16. :J 2.a. 1 26.0 29.e 1?$0 27. J 47. 2 IJ>?.6 ~.z 
1951 1, . , 29. 6 :;a.a .44.., 9 
l9j) 18.6 29.6 ),5.4- )9. t 
1954 a;1.i..' )C.l ,2. 4 41. .1 
1955 '.)6 .. 9 71.0 ?S.l 19·5 
1957 io.i 35.1 35.7 ,,_, 
Ma:dJW.a )8.J 7). . 0 78, ) 79.5 
Zotte 
O·fl>U.:P Med.tea 22.4 2:S} •. 6 )'1t2 4).0 
Percentage 
llidg ){}.4 so.~ 58.2 61.2 
Jig. 1.. nt•e~Ue pr•a•atanoo or t.catter •• as ...-art.nut rcuimwa 
&IU'lual eheri-tlura\1oi:t preolp1 t#.Ut.un e%gr•ea•d a1a e. p•f~•~tag• 
of the col"reepoa4tnc 214-hour ndlnm• klrd"all Z6.0• Q,. 
! 
.....J 
~ 
z 
<l 
a:: 
'lit" 
N 
u.. 
0 
w 
(!) 
<l 
1-
z 
w 
(.) 
a:: 
w 
a. 
42 
I 
I o 
,.!' 
DATUM OF 100 % 
FOR AL L CASES 
90 -----+----------i------·..!r-- -+-------------1 
! 
I 
i 
-----+---·----+-·----
! 
'.-----t-- 0 
: I l-1 ' - -r------r--- ! --
, * * g: x 
10 ----.;..-
80 
60 
I l <j>.o 
50 -------1-------rl-
: I-o * * 
t ~ I 
4 0 1--- ---1'------------i--------+--- ------- ------------< 
' 
J + 
<l> 3 0 I-- -_.._ --+--- --- __ ,..,..._ __ __,._ __ 
' 0 ' 0 x-I;o 9 I ro I I 
<!> \ 
20+------r-o--------r- - --- I --r---------------
83.:7 8 9J3 91 5 MAXI MUM { ZONE 59 .;2 
27.!3 
43.12 
I 0 1-----~'--
0 15 
43H 51 .!3 5ftO MEDIAN GROUP 
63~4 70.!3 13j 2 DESIGN PERCENTAGE 
-----·T----r-·------------
i ZONE NT 
i l I ,. " o- PIETERSBURG 
I x - PR ET ORI A 
3 0 45 60 1440 
------DURATION IN MINUTES------..-~ 
Ptg. 2. Ui&1ftlallatto prtltA\atlo• ~t •ca\ter aaon& •ar1nua me.:iJJlnall 
anul 1hori-d\ltaU.on -prfflpt It.ti as ex:rlHtse4 •• a te.roen.tac• 
of tii. coi-rt•JJOdf.n& 24-bo1u• aut. .. t blafall 'Zou A. 
..J 
..J 
<t 
IL 
z 
<t 
a: 
~ 
(\J 
IL 
0 
w 
(!> 
~ 
z 
w 
(.) 
a: 
w 
n.. 
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100------------T---~----.~---~~--~ 
'1 ,,v"~ 
DATUM OF 100% 
I FOR ALL CASES 
I I 90 I-----+----------+----r-·--+--------------
1 
i ' 
I I 
80 >---·-,-------+---+-~-----------
! I I 
: I 1 
! I ! i I : 
10 ~---1·--- ---· i --- -- -r --- - ~--- -- - - - --·- - ----
i 
i 
I I ~ 
Go 1---+----+-1 --------T -------------·-·---- -----
! 1 ~-x *-x 
f I 1 l ~ ' I 5 0 1--- --.-------<1------+--------f--------------------i * I I 
I 1 
1 I 1 l 40~---+------t----+--,;.--------------i 
I I * l 
I t ' 1 
3 0 1----~-----t- - ;·----+---t -----------··--
c. l J -t-0 - -·-----1 ~ f- x • I 0 - G~~.:: A 
()-)( ~- 0 I ~I x - PORT ELIZABETH 
.>I. I I 
j ..,._, ~-·-----~-- -------·----
49'.) o 54.13 56.11 6213 MAXIMUM { ZONE 
15. 6 26.12 26 .j2 34.1 MEDIAN GROUP 
32 . 3 40.12 40 .j2 48.i2 DESIGN PERCENTAGE 
20 
10 
0 
15 3 0 45 60 1440 
------DURATION IN MINUTES-------11~9 
ve~• 1i•t•4 ln fa'l• ~. 
J n~ Qase '"' i-a1nf»ell ctsn•s v•H c~mbin•d r ·rs-r tho bov& t"pO••· 
01111' thn~ ri1i:0ilt-!,.tt• year• ot' t" cord we.re a•aUa'ble for liaQH•Uh. 
the percea\ae(lt$ t r \h~H .-ere \h.ere:fo.re p11to't.td., w1\h the el ven P•l"• 
cen.tat;t11 t.•·atlable tor Jan &ab, whieb b lo t•d in #A adJaeent rain• 
taU. •ont o:f rel..a.U.vel1 '1ml1a:r ob&.r1.ctt:YhUcl'. ~hen plotted oa a 
c~rt 11mila1l' to 11,eth l atid 2 t)le !..adf11inUh ptt"ctu:i\aie~ ap ~r•4 4h .. 
perud ha hlutl!'dll ••o~ th• lttll f:':auts p•re ntagee. 'fh• u.1s . f \he 
eo•hlned de•iP •alu• was tbU:• felt to ~he nt(ff'• r•vr•uutat1n reaulh 
f'•r tdl•m1 th tlia.111 C"'1ld. li• obt.alned fr-o• th;. ~atttnr•e few P9rc•ntac••• 
to trach stett~o. ln ~ Hne. t.h tollowlAC 111•tliod. ~' empl~1~~ tacla. 
aonth vltb e.a 1tftedak waa eo.ns14•rod t•;s>a!'~t•lr. fhe CCl'rect A.!4-hour 
'll'lalrl Wll reotptt.lltfoa to"t ihat "nth ~a• l)bt ined froro t.h• •iandard 
,S-tunh non-r&•ord1n« 'l'tAtn ga,qe. .b et~,t•d •&.:-1 h1"• to warrtt.nt tin 
~uiter:hk th.e 24-h~r \ot~l for the dat o.f dtd'lc1ut i-~cu·d had tn exceed 
afl1 ~4-hov nx:blma oa e ,.•c11rder e~rt dud th \ •oath. e stu-:te4. 
24 ... hour figure. Wilt 'tbeD. •l tt'tlU•d 'b;r the ded&&-•alut l)flr"Ct1Al~4• for 
the 15-abttb 4m-aUon... fb1J ruul~ 'Waft. comp&H4 vlth the aximu.m 
pr-eel Uet fon .(f.Ctuall;;r l'1"CO:rtht4 durlat; a,,q l.5·•1au.t.e period ot 'hat 
1ear. If the derb1111 •~ut 11u th~ create1t. u en••• pt4H:iH\ence and 
wat •n.hr•d into tho ttnal reo~rd f.'1.8 th$ •a.:ii11u 15-•lnute•tbir~uoa 
pr.,~h>ltatlo.,_ ttJr that 1ea:r. llt'hen au.eh e. der!Ted. valu.• \hll'l 1f"atttJftrr• 
\o tht 1earl1 aW'ili!tlal'iet11. 'tabl~ 3. ftfi ••ttriak ~; aft'iJ:ed to at-.1f1 
trlt$.t •hh n .s a 11Rth•tlo .cu~timat.e v•xldl ••'.•lac~d the mbatne 'Hl:u~. 
If tM def'1vecl Yalue wea leu inan • i:thort-durat.1oa prr.o1p1bUoa 
the ~l;io'fe t•ehnlQ.'llH ,.ecUfbd the . i••~data tht'!:rtoond. e~n bee Jud ed 
by t.be t'.h.mb l. plctt., eh0'1m tc fig. ). S•r• tbe 1111'\hetic •alues $ub-
aUtuted f"r haina data are u,:r\t"ed vitb eror.ut•• (X). If, at itk tbe ~•• 
\he dbtrtbuUon and. cont'fjra, •o the trend cl the c~he1" 1'.leints. lUtl• 
aute tor concern ex1~ts. On tbe ~th~r hand ll~emf~Dtetn•• (~ig. )J) 
)n....111nvte l)lotJ 1i10\tla be Htibu.111 af'f.echd st tbe two uim•r Cl"OH•• vel'~ 
replac•4 b7 acbd Hcl:~lt ti~nt j), 6~ MP.r thaa .tl'J.H• esU.aa.te1., 
'!'hh pu•cen.ta~ h u td in the. d.bouttdon t tnce teJ1l• 4 ffcOM• a ~.•i­
mua ~mlnutt11 'Pl"~ct-oitaU.oD • areat e..a ?6.?- of \h• dailf taa:d.llUIG &s 
ba.Ylnc aetuall7 ooeuJ"ftA,. fhh h )J .6~ """'•r •haai the l!ed.p •utn• 
of 58.9~ used in e1Uatln& th• •t.nlil& 'ftl.UStlt: 11110• such extrerae 
preoiplt.a.t1on• have tJe•A r•cardod 1' ta p~tdble tb•' equa.1 or &r• \el' 
' 
S7'nthtdHd llln1.~$ •a1uta are 011tll"el,r ~b-.ent ti-om 'he d.b\t't'butlon 
tor Oroot Prakeca\•tn, Alen:od•l' &, • Ladye11lth, U:p..l.nitio~ aAd u . !ht 
resul t111.i1 pl~t. fer f,f1a,;t1eld., f ort ! l habetb, llee.u.foll't 11•••• 1d.e »•tu, 
liebel'le1 t Pr.etorla and. Jt.n 5Jltub were 1u>aut1what aff eo\ell bJ the ·· 101Jl,I 
values. f h* best ft\ U.nt.Ja fl)'J! f~tl"t!Cl'l'al'Hr .. tt• X1ut l'.oUl.if'*tl,.. lllouf'o.nt,eta 
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PRETORIA 
(SJrORT DUR.lTIOll) 
tha' h~rtlt aft1 reU.ance can b• plaet4 on the t .ltta4 <:umb•l U.cie. 'th• 
onl.7 l"aat r.a to~ Cf.mtinu.h& tll.-oup the t"est ot th• ual711I wtt.b Georg• 
vat ecaua• t t -.lone rf.pr•eeob•4 a tl~at oUml!4to1o,;tca.1 au'b-so1ie. 
&tlecUpg ! .•t!t11Ucal 9th.g4 
fne atT•ll aoet. popular techhiq'n.ta •v•ila.ble f'or the pn41et.1o of 
1'$1nf l mu:lu are t follo"* 
Ctt11.bel•t ~•tr•m• fal.11e, 
_ Cb~w•t t.og- Sktv• 
l ,...1ormal, 
fJ>echet e~d, 
.tenkl f.na•• li-xtreate Value, 
tol'"'loc fre.ustol"atioxi. 
t h'blein•e ~xtnme Velue. 
Butt and lelU (35) e.ppl04 \he tire~ tb: f these methods to tb.e aa • 
tet.a ot uta obutn~d. frMll tour ato:Uoae ot lll:inob. hc•pti tor ·pos i· 
le ellmlnation ot the i:..o..,.lo~ tft\Jlsfo;rmathni. \halt 1tutlJ' qa un.ble< 
to ebow ai:q one 11etho4 a• th beat; :tit ot t.iae l'l w data. U follow•4 
\hat ap•oif'io cri tada hall ·to be e.ta,li•hed tor the selection of a 
iaethod b•at suited 'o the enthe pJ"obleta of •hort-duraHon ••'Um.ates 
st ie t \bi 1 tn ats. 'fhe fnl.lo1tttnc h a 11. - ~ of tho.a Ol"ittri•., and 
\ht jue\tflea.Uoa for eelectlng th• Cuinbel ethod. 1n ord:e:r of iaporb.nc•= 
l . the • leoted o-ethod mu&t be btistd on sound ataU.attcel the.017 
co t t when. th resul ta are tta..nl.OJ1td. ia th 4.eGtgn of' • a\tuetu:ra tor · 
d•air•4 lifot1•• the ca1culatei risk can be eTaluete4 i• t•%'lll• cf the 
<htdp return perlnd acqord.in& to th& theoq of '" ur• (13) and Gabel ( 2J) . 
All the abo•~ 1.1 thodn, v:Ub th-e u.o:epUon of \he log .. 1 c traiutforu.tt{'in 
• U1f1 tbh cflterton .. 
2. th• Yali!U.t7 ot •P,Pl1t.n6 llll\:111 o. a. A· ta&p:lr1ca1 approacll•• \o 
Soll'° African 4.e'a we.a '°' \• tuttd ·~·inti recor<b•t anal1•h tor the 
latter cot111tr7. ·ror eoapar•U,'f'e purpose•• th•refo.t'e, lt b•o • des1r.ible 
that the G bel methtJd vh1oh had b-ten uttod t1 t~ u. S. l•~atbar .i«J..raa.u. 
tho 14 al40 be applied in thh •\ud.J~ 
-'· the produoUt:in of certfib •a.pt in the next. eecU a ot thit thesh 
M411t \lH of a. South Atr1cu Weath•r l:;u.rt1au r»U'bUc.-·ttCJn •h \.oh l ht•4 
e.<t\l'4Ullea 4&rb•d IJ>nta lh)UI • (?~) no•f)f;J"@ll; vll.ieh h •uenti•ll7 • 
d•pltficatt(')ft nf the Cu'bel mett~cl. Agdn th$ dedre4 wilfonU1 1q• 
,.,ted th• ebolce of the Ouabfitl _.th~d for aQa1yels f \he r•cnrdtr 44 • 
4.. 1ilh•n t e rank d abl'lUd e~tre•u wu• ploU•d oa •P•~la1 Olm'bel 
a: r ther ••rlll found. to genen.1, eonOderint&; IAll 1•v at•en atatl"n• qd 
the •tir.1'intt• d.ur~tton•. to scaM;$'1' a'bout a tt\•ait;ht llae. !hh sugge!:ltH 
that th$ Gumbel di trlbuU.c.u1 repl'et1tnt•~ \he. t:;ype of sou:tb Afti: n ute. 
un4ei- condd•rau~. MO:'AbV«>l"', 8erthf1eld and wneoa (lo} vr•ttn\ ·plo\c 
of 11Ut.XilN• aMual. reel:>lt&Uen tor eeven.i1 .. iwo u. ! •. A. •ta.tlon•• 
:t'tU'a6tnc m r• tl'wl ttftt Y••n of rtcora. Oie~erally ·a. Gtulb•l strat~t 
line tt\1 the1e distrlb~tlont well . 
5• ~able• prllipated b7 the U. S. J:Jep~. Of toal!i~H·ce (61) t)l"(t &Yail&bl 
tor tht ttumbel methOd. 'nth b1pU;floaUoa b net ill.Ya:llable fOJ' e~t..1uat11e 
p1'obab111tJ !ucU1;1na f!lt' the t;t.hel' methodt,. 
6.. Sino• n1Ct\t7 ••'t• of •lK,pteted uxt• c.a.lcul U6u1 were 1~volv1.td. 
t:tl thta ~tudf, t b• ti1H e-.ni.l le.b<'l" c<'naumtd. bl each aaleulaUo.n b•4de a 
••rlou• conddn·atte\'A. lfh• Gumbel mtthot! we.• foUl'ld \o bl! conddtrol>lf 
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Geor e aS/?48 
1 J.6.68 5.8 9.1 12.2 15.5 49 .. 3 
a 33.3 9.1 9,.4 12.1 l6.2 59.2 
' 50.0 1.s .. 9• l?.4• 21.1• 2).8• 70.8 4 66+7 J.9. 1• io.r 26 .. 0* 2e.6• 12..0 
' 8J.$ 42.4• 46 .. ?• 57.5• 6) .. t• ljl.O ..... ,... . - ie.46 ~ .. 10 25 .. 92 29.46 ?6.46 *' lkn4ard tlttT!&tiOft 14.39 1,5 .. 40 \.S, ~,S lJ.6) 31.8? 
Go•lflclent a:f 
T&tla•lot\ o.?8 0.74 0.72 0.67 o.42 
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~·?" vblch •ho b0>l'e \he con•~pel'ldth# Cwtbe1 beat-fit l1n.• ~alcul-.ted 
abo•e. 1.'nene r-~,~uU11 a't"• ph1uH1hd tor fuitch •tat.ion, ln flg. 3. t'he 
tl"OHt•• l . reprtaent. T~lue11r •Ube\:lt'1tftd f'oi< mhttbll& ds.ta. 
fable 6 Heb th~ bett-f'U •quationa, ""' ce.lQolated abo•e. for a.11 
•tii.U~n.• and dvat1cn•. 1lhe mode. whtt* e.we re. •• the con1t-.n\ t ra 
1• ea@ of tbtn~ •~rtu•1tona, lD.c•eat•• eaMht•aH7 ae lo •r du!"o.Ual\$ 
fl>'t' the HfQ• ,tJ\aU011 are ~otu11d•red:,. 1.iltcnth• 'h• elo1;ea a'f theae llnH 
inen se nrot,l'enbelf, wUh the •~e•pttna of tl•• out ltlf the td.n•1'1•two 
•-1~••· !h!'t · •sea when th• tl.opi!i! a,ctual.11 dtcl'esu11a1 •re fo\llltl 
bet•••fl ttJ 1-hou.r f.\lld 24-bowr dvaU.011& to• M•trooebtrg, Jaa uh, and 
U•b~rl•t• Sbdlar i•cu••at •• in -l•p• oceur beh:eea the 4$-•l~.-.te en4 
l ,•b.ov iu.r•tituia for Mliun, ud l>e\ween \be ,)O...mtau:h CIJ'ld 4S-atnute 4ura-
t1oD ter tipln,;toJ.l., fhla aeortaae la slO.pff dce!J not. dbtort the ove!11ll 
••H• ~• f 1' t h• longer duration. at.nu it ta ou.\'Wt·it:b.•d. bf the ia.cre•" 
ta the mode. An e11u11mUon ~f !able ? \htia· eh~w' to. ooaehhnt tnQ:t"t •• 
1n 'tftitl th• l0.1tttr amt tbt\ Z...1ttliiS' mad.Ile with iacre.,.eing du~Uon.tt tor 
all reoor4!nn; etathna .. 
/. cvUiet..l f:ltellinfltiO» ehcwt that in tMU oa•••• t,f.e,. fl£. ~. 
1lhe Q.w1ib•1 Un•• bolow \bt l ... 3*1••r re\upa P•rlod, 1.h'e.i l wet' •&lu.t• or 
a 1 n aur Uoo tn..n f&'r th• •barter d'\lr: tloa. 'fhh ·•ff•c\ co• about 
wan the al~p• of tbe lo1ge~ duraUr;n llne w1u 1uffidentl1 Ut ex-
oe,u t th · Jlo;>e for the t bnr•e!' H lo dtpii'eU Ha left band BecUoa 
•••D b•low \b.t dlfferenctit !n t • ••·4tan•. Thu..$ the 2·1•1,r.r and J.O 7•ttr 
T«lu•• can u ,t1111 be H tt.ted 
' rA ft ;.. ~ .. 
•~a 
k i: k 
iii). \al ..... '4l t'll ti) ~· \ill "I.A '!,O· ~ 
i i a~ ·i ~. · It~ is g 
'W ~}' » \Ill N; ~ 
&irtiitit 
-""' -
-.. -
-.t. : 
~ · -
-t: --t: --· ..... ~ -· -!S --~ -
-~ ·-
?8 
!aptdcal Agpr0JU1U '• halua.Uoa of iaird'ell-
la\enl tr-i•nquenq Aiq'WMre ln u\h. Africa 
Al if appr.ftnt £.to• Ma) i . the l\Yail.Able re.e<>rd•si uta cu aot h 
uae4 t ••tlme.t• ralrdalt tatau1Utt for the entire rala.lal.1 tone ta 
which the7 •N louted. Mtt•t 1.,nea ai-e too larae to peratt uUU.ff.41cn 
r the r•:aul \ r,f on• p~ln'\ ()•er tb4 ell.tlr• area.. tn fact th• soru•t 
wldeb •i-• l'•l•tf;Ytl1· urrow, • ob aa A., S · i- I: u• ••• Latta .u.1 t4 to 
euch •xtrapolaUon. fbei.J" vl4~ te HJ>•ll a ••fieotton ~f the npld 
clt Uc o~• \ekl1* Jl•o• w1 th 'P1'0tl"eeah• rbt ap th• eaoerpuat .. 
•nrf.t'(l.na 1;f ••oh P\lP o••r wbicb no oropaptttc or 11arkei 0Uma\ol;0gtca1 
4\tt•P acea exlst. lnce tht r.ao~4•r la'8. re not tuttiol•~• \o 4ef1o.e 
the 't~1nfa11 patte-rll. lt b the ~l>J"Uv• ot \hlt atcUoa t th6 st.ua, 
\o appl1 e•:plrlcal Mthod.1 1*•e¢ oii otbtr cou0:11tr a•eUa&le oUae.Uc 
•••'1•U.tH to aupple.••nt. U1t reffrd.•• a.eta. 
b0 d.H'elo &at of the dtl1'1l t.Wlr\1 f'vu the •Jtilheat• ot H'.Pi•toal 
" method• e.A4 1'•cm•r ct.a.ta wlli lmol•e lh~ lo11ovtae •tep1i 
l. '.t•U•Uon of \hfll ~-1•al', l ... hour ~t-.. l"alAtaU. a\ ~ point,. 
wJltr• :stan4a:rd i--.tn puget. a. located.. 
2. P•oductloa of • map •hieh l$Btral1••• the a'IHJv• ta.t'o1'rA\1oo. 
3. Pro~Uon of aa bopl0;•lal u.p tor the t•1•af',. ~houl' 
au.Ii.mm re:ctpi ta\tc.ui. 
&. Pro4uc'1oa of a up tborifiC tb• ratlo l:Jetwtea \be 100-1•u ad 
tbt £• tear ll&Sbta. 
?) 
5., Pr•••rtt tton <tf d~ i-elatlai --~ nb.fal.l ..out1 
tor varitAtt 4u•atlnnt. 
6. Pr••entattoo of a diagl"O r•l•ttnt llUlm.u ftlafall acn:m.b 
llkel7 to r•cu..r vi.th ditf •r•~' ~•tu~n. p•~toda. 
!1,U•t\lg1 .M'. ,\H, i·U~lc. l•~()B !M~l!!@ratnf!UJ 
t'vo e:apbrloal p:ro<u•4.u:t•• tor eatl.lllat~ th•· 2-yeal', l•1'ou.I' maxl•u 
"lnta11 troa ob1ei•Ytd. tl'tdpU.at!o• oMl'aOttJ'iattloa, th& 11: ... or•b Afiriou 
~ ' Oct and the .,. at u. t. A. •'bod• W'H'8 •PPll•d to· 210 SO!llth 
African ata\ioD•· One of \he empt:tlcal ••'Utocb waa ••laote4 tc'JI tu:r\b9r 
ue t. tbt 1 1 tlltlJ. 
b::E'h .A!tign ,!ti~a oa. utho4 t ••U•UJ)C th• t ... , •• ,.. l-..bcu 
tRU1.at:lla rabfal.1 we 4e••loped. by s.r-tbtl.eld, lteclat a11d Wll1oa (29) . 
th• l'f.etmOU&t;>b they derl""'d 11 reprcxiuc•4 ll•N •• rta. 4. Appllce.Uon of 
tb• tollowln6 p wmet•r•• (a) Ran uauat preoJ.plktto • ('b) aeaa 
aPual »D•'b•J' of thucd•1t·•'•N '8.Jt , (o) •ean anmtal 1"1rt1Dbtr of dqa with 
prect ltattoa, aii ( ) the •• n t 'A• etuuaal •~rt•• ol 11e.tawa 4-UJ 
p'J"fflpttat.lon uu:nmt•-. 1•••1 '• are tor th• •b\,...almte dut"&t1on of 
.,.,, lnte:ne• .ra.111 ud p.ot th<>•• dettaet b1 e. clock-hft.1'. !he pl:.o\ •I 
•alues edlcte4 b1 tbb ae\'.bod • \he car~ee nd:lnc T•col"der v¥ln•• 
tor tb• UaUed Statn ••aUoaa used 1• ~ti tt•Jo1'fa.Uoa pYt a correlaH.on 
co.tticS.ent of o.9e. ft.g., 4 •• uaed '1' tl'ut u. a. ffn'1M.r- l\Qnau (6)) 
ln eathtaUna :rel~f'all ht•calU~• f' .,. thor• d:uatloa1 1n eome ot tM 
coaa\el ~•&lone of ·ar\b Afrt4a. 
!ha f 011r putJua.t•"• 1e1.d.ed tn a.1n1l1lll1' Flt.. 4 at• lb h4 tn fablt 
8. tor 11>h• ao •t.tiH~n•. 'The eA\1'1418 ta 'h• tire\ flff. colum al"• talt•n 
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t • ' • 21 l ah d 7 the uth Atrtc n W at •r ~*all (56) l 
19'6· 'l'b.e a••~ • er of ra1q ct.1• 
4 7 t eibl 
tr a a le 1 t hel' l"•• '• Clilla.h 
w. • 1 ($4). •• lnt ob enattoae were ot ~•Ua. l•• 
ta w. B. 2 (57) . d ln •rted i renth dt 1 Ia 1 ca •• 
• 
f' 
U t 1. a1ll 1u t•r• or • re 111aa Hd at crlt rl n for 
• ••ti te ot • 2-1•ar, 1- malti• • pr ctp1tat1 n, 
e aeeond •• i rital 11et d u1ed. for 
•htleld •nd 111 (JO) to. 19.57• hie a hod requtrH nl.71 (a) t 
l de1 • n4 (b) th• • ot t e 
- 7 r•ctpi tio • 11 • 5 a ~• t • nee••• 
t 1nclud.• d.a11 UP 
•An' l reo1p1 t1on. l•ti tee tor 
2 O outh .A.frlc statt n1 r liat d ln c l 9 f 'table e. 
tw eta 1~1 1 et dt 
• c are in or~tr 
ht • if ou\h !frlc • • rAtio of t eir 
• e ted 1 col 
v. M. , We ther ur a • 
rt• te e aama1 \ion. 
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pl<>Ue cP. 11 mati W3 raUe shov~ :M Ctl~tbten\ t r •n.d.t . 'lib.I mHu of' 
thb raUo waB 1.1))$. vhU• tt~ atnll.dari itovlaU!'}n it: • 0. 1814'. Th$ 
tact that the t\!lo nietbo'da le6 ·to dmill'.r r•tultt s~ppotted. the TO.Ud l \f 
f the e11:p1ric.~l .:n.tth th Ca.Ye a n11'l•f•cto17 ••~lmate ot tb• 2• 1&•.l.t'• 
l•bolU' aa:d.•• pr•ctvU Utm , • com~t"hon vat t1ad.• bt\ 11teen ~th •~tt ... 
Nt•• ot '\he 2-t•.e.1'• 1·haa~ •~iJ11U11 'PH4'lpt\at ltin and tihe r••ul \ t1t tb• 
UJtb•l ~tu1l74h f<'r fa.Ch -<lf' t.ht HYen.tfleb reeo.rd.•r sta.Uon~ . 'r)l(l r-1611• 
band portt<u:1 of ·fable 9 pr••~nh r t cMS~rhon the. et\totl•• ot tll• 
2• t•ar. l·b~ur ~ilfllUJ ~r•cl~tt.tlon dtr1Ye4 fro• \ho (}\J•b•l mt\hod 
tit anal1•h of' the r-•oor4er dat11.. the r•oro~•r 4ata are <Jlo(l)t•hour 
•t\ltlt• anll r-eqtllro ll\ll Upl t.caUoe b7 t . ll betor• &U.lklng • dl:t•ct eotagart ..... 
eon wlth tb• empirical O!!Ull8\o- w.Mch 71eld. ~:I.nu.ta 1wd.mwa 1r•el1>S,... 
-the tMNUl of 'he nu l 24.b.ou.r eJ.tra11es" x. c&le~at«Hl tn w. » .. n t roa 
\h• th rt&r 9e2'1od for whicb reco:det--tw.ta. •re &'f11.1l•b1e.. !be reeuum 
tor do!~ 'ht& YAl'f to eate.bU.sh if by ohaoett the ye~r• *'' .r9-<10"'1tn• data 
were Cl'>!Ulidtnt.bly mere os- lene pJ'one to otven pr•c1p!"'tlol\ tih.en t*-4 
been the ee•• durtn1t thf! lo~H· l)flrt~d ot record• o-. which w. B. n 
., 
aptemtH11t betwet the ••Jh'Si:Jal taUlll&t•• and tbt· obaH••d •ala•• ot 
H.1nf'a.ll mutator Mat of the fOW"teen •••*l•o• ._, vhlch a c~rhon 
waa at'aUable. . e t<ac-tnt U. 811 A •. utb.o.4. p'f• YUU.ftil of lh.e ~1•fllr; 
i.bbu mulatUe phctpl\•U..,a vb.lob ••'re 2. 6 rc•A' btt;her \ban t~• oi-'11 
Afrleaa ••tho4 tatlmatea. w._n &ftM&•d O"f'ts' tu abcrrt ata\ioAa exc:tpUq 
Gtorc• •nd Na\too•'l>•q,, ! he &"f'lr.&4• of the Jlorih AfriCIU& ••lbotl •etima\4ls 
•~« th• rec ~del" Yal •• ••~• •X3tttt11 ~ut. •MU•• l' was con•ld.•r•d 
1•t•r 'o •n on \ht b1&h 114•, '\he r•O•»\ u. s. A. ••tlmd ••tlrtaha ver• 
aet ctff. for ·\u11 in \h• r•uln4•l" ct thi·s *'"""• 'lhh il•\h04 !a •l.to 
ncb dargl•r 'o • p1r u4 S"eqatr•• 1••• baetc AA\& tMn t.he . rth Mr1cu 
•tbod.. 
etaU as tdtbln s ·li• "" V1Dgt'1•14 alli «root :.Otakeneteln • ditplar cl•• 
eC'l'•••nt 'bth'••a tUlf' e11ptrtcal. eetil•h• •ll4 t"Me>rter·••"•Alu•t.. f.blt 1• 
• toce of fl'OJ\C'tmeM vln\et ntn.t•l1 la ooat.,ut to th• •Joi' pol'U.oa ~r 
Soath Ur lea, 11thldl hat a tUlll•t> ral'1f·$.l l., 'th• 1 t ••f \ente t1v•l1 u 
ooncl wtel tha.t the recen' v. s.. • ••~4 •h"•a: nllabl• •t\la&t•• 7,._ 
1uU••• ot w.h•lhar· tbt .ralAtall ocoul't p•&d<>td.tumUJ la the •U.•I' or 
wlnt•P· ftth a.&J'ets tdtb 'b• »••ult of fferebt1el4 0.»4 "iu•*• (lO) 
oo•partaon vblch shoved ao coacluti1'• tU't•retJ.cea betwteA \he •s•l'a. 
rat-full 1uaount• 4•rl••4 t,nm •.-o-pieal a.tld no,...,tJ'opto•l. at "''"' 
~ ,eo147)H! ''"'1f'U 'l'wo aocml'lll•• tA -t.bl• 9 t-equlr• •• 
pluatl~•~ 11.r,'11. tor th• Oearge o\aUon. a oon.t1dtn.bl• dl!f'•r•no• 
•d•i• betw••n the 2-1••~. 1-hbur M%lau ••'1ute 'ba•e4 on rtoord.•r 
4l\ta a d the four • • tt•t•e base en 1'111I"ll"t.oal roo•411rec. The Oeotet 
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81 
iHC rd.er 1u·odtloed • cerl•• of aanual i1uutu ·v, 1® wa• •host enUtelJ 
u.Ut up of e111tbeahed. valn••, aad h \hu. ns-1 unrellabl•, I~ thoul.d 
alac be polated out that the 1Mll area cu·ound. Ge•l"C• wUh U1 .,,,.,, 
high ratxatall eYtDlJ dldri.but .d thro\tah01lt th.• ,_. ta ua.ttu 1a south 
Atri • ·o lnt tm.&U.on b a••tl•ble f'toll vl11dl on• •41 d.etend.11• wh•theY 
the rea.ni u. S. A. utb.tt4 11ve• a reliable u tla\e of the 2 ... 7n.r, 
l-hour a.dllt.l• preolpi.h.'lon. in t.bh tmll •u'b-aoae, Por\ illhb•th, 
wh1oh 1• locrttfld 1n ~bifal1 z u A aloug ttUh George , but vhlch ha• a 
1umtHr ral.ntdl, &ho•• 8.IP'•••ent bet.wetn tbe esp1rlcal and tb• :reeo~d 
•aluet. !hue U ep·p • th.a\ \he rtceut v.. s. A. aetaod. C'.oUld llt applied 
'a r~ of Zon A. 
~ aecond ano•lJ tn fable 9 b touu. for la.troeeberc. H•r• tne 
recarl'ltl" da '• gave twto.t the 't'alue eeU.mated lit tb.e ••cent tJ.. s. A. •'1)od. 
this _, hav• been due to orocr pl'llc caU••• dnc• th• cta.tioa b located. 
1.\ the 1'0M1 ot \l'le 114\lnU..lu ~•DC• retpo:aat\lle fo't lhe tnnalU~n fJ"Oll 
Zorte M to Jt:u:• t . 
fhe tact \ha\ th• rec•~t u. s. A. u\bot Ch.. aU.ChU1 ht&her• ftl1l•t 
thu fifteen. t the aevent••A reco,d•r Ht'Qltt 1ed. to '11• acce:pta.110• ot 
thb utho4 ot Htiuti<'n tor ua• .ta UMI ro.aindtf' of ~te •l'1d.7t 
Colwa 10 ot fable 8 11th thb ••tbi.&t• ii. 1111lUmettn tor .210 atat1oa1. 
l!P1?11vJ!l ¥e ~~ . e-u•!· i-h2•t •1!•· 
la rd•t •o toYlde u tt\lnte ·~ •DI pa.int ta Gou.th Atr1ea, the 
210 point TalU•• t ~b t.7ear, 1-n.our -.xlnm pr•o1:p1 ~atlOJ',1 wtre hil:l'M 
onto p a. TM uclllal po1ii\ of 11ub ftlue repna•a'• the locet.lon of 
the s,_oltle atmdal'4 rat.a P.tt&e• 
Mall 2. r otn\ YN'lt• o.f 2 .... , •• ,. 1 .. .bb\'al' l\Nlm JJ"•elip1tat1on •• 
4•~•r•t»4 - 81'~Cettt V, s. A. utbbd.• .. 
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• f o~a of tht 1• 
ul\1•1 1 llne d.r :wn b iweea th int ••ti.Mt.a wei·• a Ju• • • tbat\ 
hey ld rela\1••17 .. o~t • a• where or~,r• tc lnfluencea 
are a en.t •uch • ~th1.ng eUmi t.•• •..-Pl1q •?'rtlr e%h.1b1ted. 1>T uuu ... 
•1 1t • U. er:r r lt th• Ht ul \ of the cu.not 
ccurre c nt •toras trt 1 1oae ataU 111 an n t e•ur•. the larc• 
c tr and ortb rn rtto sot b cou.A\1"7 01se1e ·the bro en top 
r , bTtr b.lc Ho 'hi h a Tal 14 teehaique. IA tu.e an • a core 
ac ura~• atimate ot the 2-1ear, 1- our xlllWI reclpltatl a could 
e 11ade troa th smooth• iaoplu•l l• tbln troa a u arb7 • tton•a 
rec r • thla contea\ioa le 14 )J trthfield •nd Wiltoa (Jl) who 
a 7zed th• 1 0- r, 2lt-h v •alu• for ••••n\t • Uooe lA l • a 
er.a ot 50,0 aquare all•• ia aidwe•terA U. s. A. t~ love 
~ 1 •• were toua i ••rt tr a f 1Te to n rl1 ei t 1.nche wit t 
xiet ce t oll17 a •liebt c•n•J'al •recd. hue, th a'boYe uthor1 coD-
tu~ 4 t t e ?0-1\ \l a•• lue 1 6. 0 inch•• w • a tter ••-
t .. t t •tat• of to~ t A the 1ad1T14 •t~tt a 
" ld. 1"1 dnclJ· 
Pr bl•• ~t oroer pht9 1nflue ft 
r• rln a map ! r ar • wh•r •Phio •ffec\• ar• kn t •xltt. 
O two d er • inlu t the rthea.1ten boua rt a ••rtu 1 hi 
~. 1-hour taOJI r ctpl\ ti n Yalu•• 111 e n ttc-4 e p 2. 
••e h! lue oo ur al DI 1 aount•lAo • \• i n a-
HH i a b • ual inf U. . 'lir awtng f the 4$- and So-
mill 1• t•~ 11opluvi•l• iA thta 1 c.lit7 ¥ a 1Dtlueaced bJ th• pat\•ra 
91 
t i&h me ann l r 1 fall a de ioted 1 t e ou' frl n eath•r 
eau (S?). • pe of e 15- illta ter la luTi l en-
cl in& Or t Dr e tein tn t & t tbveatern c rntr of untr7 waa 
aft r th ar a of relati.-el1 nual 
r inf 1. In • t. mount in barl"hr la HH t. 
-....~~~--.;.;;.::.-.;;;....;;;;.h;:;.;o;,.'l>;;.:l:.::u;.:;Y.,;1.;=....;::;....,., Wh n the b nl :d l •a h 
u• 4 in • unta1 out co le tnfl t cee ., af'f•ct 
d ti~ axlaa at ••c 1 c llt7. Yile n Hershfield (77) 1 t 
ta lain• •~• t • ro bl@ er r 1• t th rcent t 
• n. h•1 alto eta • th t "t e prob ble •r or mat be a as 50 
u·ce t in r et\. re i n1 eif • rt• dat • •1 
• recent U. 
f'r a which an •• 1eat• m9.1 b 
reol it ti n at a»,7 i \ 1 
• A. ••'ti•atea were ueed to produce 2, 
d• of the z-1ear, 6 1nute ieua 
south frioa. h• 1s ltn"1al l1ne1 ha•• 
be .n traced nt p ), wi'llch d• l lncludee rn•h. ial boundar1 a, 
ma.J r r1Ter1 ad tom t wna, which will facilitate the l ca.ti 0£ 
1~\ l'IUtdtate 1nt1 an \ ' it therefor t wn1ch would 
e uttd in, •eU U th Z·J•U. 1-hour maxl11om rec1 U t1 n in a 
netic 1 ro le11. 
et! e tbe eti te of th 2- 1 ar, l•llour :d. re 1 .•1taUon 
•a1labl~ a stmpl t e 2-3• r 1 2"- nr 
xi uir 1 ~r r t tacili\at th deai pr ce ~rta wh1ch 
t 11 w. u1 d t ret t thl• ta. e b •1c d t w s 
t ine fr ll • outh rte J' au•a (,56) l ,, ich 
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ma:d to?"" nturll-nri(ld.a rom:cgtn« troll tt•.e )'IJ•u·a to one l:!W:idred 1•1tr1. 
~he el'llpbtcd meth~d.a u.d d••i&n chart vMch -.rft uted 1n the reil!alndel' 
f this .tu.dy npl 1ed. ~h~ 2- JN't valuu. ao \hi::,, a eerl•e t 2:- 1••1' 
vt:ltt•tJ bad to be derh·e4. stn.ce \:ht South J.f'rtcan -wea \lutt" .iveau • • 
(,56) tabl~• !nclud•d.. t\11 the !n4hid.ual &1tthut•• of i, 'll• aeaa ttf tM 
1erle1: of atUlUl o'bt•n'll,io.rur.l-day -~1U.~ •114 ex, th.A tiaa4.•J'd dtt~btt1on 
ot the I o'bterH!\ ~!ma, 1t va• PoHl'b1& to 4eri•e tb 2-1•~ values. 
fh• lfeiu (?4) tormula.. u1e4 l>1 thtt tt\h M'J'leen lf•at'M!t' !urea\\ b>. 
»tie:1"•rrtni w. '!. 21. •• appl "'' to 4ehc:t1dne the 2• year wulma.. Th.ta 
f'oreul.a. h 'xptHted a• folll)••t 
-wh•re t and a a:te. ~efltU!"d tUt above, ~nd I ta • •cor1titan\*' Yhleh 'fa:tl•t 
onl7 with the l neth hf reoor<t 1o~ each r•t'U.l'n per1Q4, and 1• a••ilable 
from te.bl 1J111 .. 
u an example "Hal' H'TUle•, \Fhon stt!.tlon w.b•r 19 17/45~. wa.1 
conddel'ed.. . ·or thh datton. !al>le 2: of v. lJ. 21 gaY• Taluea ot 61. e 
(2) 
-alld ,0.2 for I and Sa:• tteenecth•t:v. ebt &a•• a ••l'U$ for r ot •0,1580 
vbe.a con1idertng a two- 7•at rew.ro period fn't' dxt11•" of reoont 
,, 
whlcb ls •-h• lpg\h of ttect>M.. ••ll•blt •t Barit:trv1lle.. fb• •U..b•U\..,. 
Uon !t$6 *'lU&t1o.o. Jl•ld.•C .t2 • 67.8 ... (;)0.2 • O. ljS) • 6),.0 aUllae~er•. 
~~n.-.•.ra.!01 . o;t fb•,•m• \- jAAl . uxla . te Wl!B i!::!M?U •!!JI 
!he u.\h Afrtean wea:th•• !o!'ea.tt (S6) ala.tea cl•rl1 that \helr data 
are 'be.••4 on obaenatton.1 days eOllMnoiq •' StOO • ·• · !South Af~tca 
Standard f1••• and th&t th• C()._t.a amou:nh 4o X!Ot tlrioU7 r•lfnHnt 
-.xhta fer 2,. eonteC'aU•~ b0\1J'•· ltr1htl•lil ant 'WUeoa (ll) ooAoluctecl 
att.er the •%1tJ1\QUon ct t hQUttua41 of •rlS"U ... Talt).e ralntAl.1 ctb\J'lhu.-
U.on• tlMlt \ht o'baen'attonal-dq nlnt-11 to~ a p :rUcu.lar f•e.au•JlOJ 
IJttA7 be •enftr'led to 'tlhe aularwa 14f.K)...atavt.e rai.ate.11 l<rtr the •dtl £r.-
quenc1 bt l!Ul~t»lJ'irag '' 1.1), 
ino• th• &-:t•d.,, 1•bour raintal.l ~1• U.d•t l:n coluu 9 and 10, 
of !a'bl• 8 t-ef•r to a ;d.•• 60.atn:11\-. re.hitatle ant no'\ to clocb-lu-,u»i 
amount•• the l11A%lm1il\ 1440.mtma:te ~•1•fftll wat tabula\e4 i~ oJ!d.•1 t• b• 
~n#l•tent. keh Yalllt 4thnlnea. ho• tttu.Uon (2) wa•, tberefor•, 
nl.iiplle4 01' l.l) ktor• 'b.tlng eni;er•d 1nfiO Ct>:t:a .n 12 •f !able 8, N 
the ptW 2-ftar, l.AAQ...m1nll•f l'AiAfa11, 1• • 
uu oon.aldt11:raUc:n1t ·pM•taln•4 b dnvb.I h~plutal liae.9 ut• a• wen 
P•HlMAt la \b.• PJ'MW:tl$D ot ., 2.. flt• bl'<tlr•n lln•• WI'• UJ')107e4 
vh•r• dat were 1paree • 
• rt · •Mt bl the preu•4lag 1to'1on Map 4 -· been dnurn troa vbloh 
•T be ree,4 the llfuc:.btu pHotpl tie.ti.ca whieh b U 'kelJ' to occur dUt"laC ...., 
ecu1tewtlve t-4-bcrun vlth • l"etura fFtct••nc,. of two 1•an. It• l•o-
)lu:t'lAlt haY• b.,.• t~ oe4 onto X.p 5, vb1oh vould \• u1ed 1n •he eolutl • 
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l!'lnf'all ii»,tt\l(!n .,rt,ltt!J~! .. l'P! 
th•• t .. ~ llAPI- have b••tl d_..,•lop•d tor- ••H••1~6 at &JJ1' p<>tat ta 
Sou h Afdcat ('l) \be 2•Y•t'• l• Uf rhaxt.au P't•c;1plt•t1on• ancl (2) 
the 2•1ear1 2~hoar •xi11.U1D reclpUaUtna. Siar:• tih.1 o'b.3eo\ of \hh 
atudr we.1 to :pJ>e4ic$ p:rae1p1\e.U&tt ••1u tor tloratloa.• ot tro• tU'te•a 
•imt.e t oa1 b.eur-., a fur-ttutr teclmtque ba 'te b• lnb•oau.-4. !bet 
atiuid rd dutaUoA d. act• us•d la the fJ.dted. ~\e.\et (Me.te J) tor tol1'1ng 
till• t111• at prol)l•.111 tma bsen. allgbUf ••ndd \o ev.1 t tb.e esti.-.te1 
(1) and (2) al>o-ve. ll'h• "f&UdUJ of •P1>l11ng tlih •••nd.•4 Atael"lcut 
fol''7 ... t .t"f..,»i$1ttt du.raUctA reiml t• which wer., d.ettYtcl. tHa d:xtee.n. ,. ... 
cording ratn puces. lb cona1ut101i. av U.able Sou\b. Af't'le&a !'eeord•1' 
dat• w•~• uaed \o couetruct an in\enait, ecel• ot the 15-•laut• dutit.t1on, 
which ta ab•ent f70'14 th• ••ti.can avatiion dia,,... 
2n~•~r1a1 . p. I• A~ d!!t•\l?A 41~£r!! Elat• l i• a r.prod~c\1oa 
ct the tl. s. ff..a'b.~r !ur-.•e (70) :fie .. l - 1 tll tluwt:r fee •teal .P•P•l" 
Ith 29, ,, .. .,., ) . The •u• ~"' appee.rt la an; J>'1bl 1•Uou •• it 1• tb 
d.ur tt n d.lqJ"ui vh.J h u:a.l..,.•ro.117 •wU."°l• throucho-u.t 'ht· t1'1'U•4 
St tee. 't'bh durat Drt dt&CJ"itll Colipl'bee two put1. When \b:lf All•deaat 
ueer whhes to e u•t• n.bitall bttadtJ for' • d.unUoo leat th.a oue 
btntJi he wUl eonttne hb •'-t•nUon to tb<& tett ha.Ad rUoil of Plate 3. 
ne enter• the diagJ"am •• .ae 1tb:•b-t1ttt a"4 on .... h~v dv. \iaa 4eplht,. 
esUae.t.es of which la hat &'Yl\11.al>le tra a ap. ft• at.rnlabt Uae 
drawn troa t .h• • b•hour d:ept.h to the one-.bour de]> th 1nt•raeota \he 
PJ.a\e 3. b!Mti1 1A\tn11tt1 f 4•p\b) ~tt•n dlaan• •• produced. bJ 
-~· O. S. W•a,be~ !u.t>e•U• 
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U S O£PARTM£NT OF COMMERCE 
WEATHER BUREAU 
RAINFALL INTENSITY (DEPTH) DURATION DIAGRAMS 
INTENSITY OR DEPTH OF RAINFALL 
FOR DURATIONS L'ESS THAN 6 HOURS 
NOfE For 20 "'"' to 60 "'' " r o111foll, 110111•1 or• 111 1nell• s P*'" hour, 
!or longv dur ol1011s Ill• 110/u•s 11r• in 1111;1t1 s d1plll 
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6 10 12 14 16 18 20 22 24 
OURATION - 6 TO 2 4 HRS 
apptopiti&ta thort 4ura.Uo• ee le at the J'•tulted ftllnfal.l inwnaUf • 
Jibmiifl!M Ra r; .. A •. 4U:•'1t;?!! cU.t£A1 'tlnt'or tuatelr \he •ix-
hou.r &Ubnm re tn:f'al1 ttgur•• are· not a.vaU.abl.e t.hP~out South A.trio•• 
XI. hot1t:Y-tr. U were poatilble to tuccteafullt eub1ttit\l\«t \he 2a...hov 
aut•• rainfall :tn a &laUar di*CJ>U to Plate :;,, tllta \h• huih At~1cu 
enort-4u.raUo 1otece1Ue could ba e••lu.ate4. fbe nte••••:r1 OO»•olt:-
da;ttoa of the '"o halvt• ot Platt ) tnto a tingle d1a1n• ha• be4n1 
ao.collplS..h.eCi in preparb:c Uu~ ' -de g:rid uetd for ?ts. 6 ..nd ft4. 7. 
h wt11 'be noUctel lA the original on. Plate J ant 1n. 1''!g. 6. 7 
oi- &a.that th• herbotita.1 dhtanoe bt't1'etc Ut• 60-•taute •at. aJld tbA 
6.-btJu axh 1• •q,Wll \o ~b.e b rb .. .n\al 4bt4Act bttweea the 6-bou,. 
axh l14 the 2'4-hour ttllh . tt \hf. Ye:rtlea1 11oa1e h •4• CM11t\aat <r'f'el' 
th enttre ~· tl'o• \he 60'-abru.ti• d:uratlon tc .fJ;...hottr dt1.raUotl, •• 1n 
J'i,g1 .. 6, 1 an'<\ 8a.thell; anJ nf th• dopiac lto.e& P6•t8-• ttut tol.low1D& 
pt" pel'\7 f'to• •lmlla1· ttle.aglts. The 6.hcur ui• b tnterHc\ed! at • 
dt th •.Uu which h 'h• mean ot \h• ~hour d•?~ll amt th• 60 .... ainate d•t>\b. 
thr~Ulh wb1ch \hat line w • a~a.Wll.. it7thti•l4 and Wll1oa (31) 1\at•J 
~u bat be•n fo.utld \1-t lb• ••can ot the 24-boUF ud. l·ho.ul' Talu• for a 
&1••• r•turu p•rtod h4a aa a•ttas• da:ra.Uoo 1'f rut.tlb1'17 d.: hour••"' 'ft.\u• 
\he aloplag Un• 6.raw troa th• 24-hou dura:Uo~ 4ep\h through tbe 60· 
min\lte du:rattoa depth vill no:na&llT cnr:rea nd t 'h• U . .ae Joining a. kaowa 
6-hou.t dvatloc depth •o the 60-111wte duration 4•Ptb. CtniutquenUf '\he 
ll•w dtqra hucb. •• the. Brill ttt Ftc. 6) ueuaU.7 gtv•e the _.. )o ... 
minute ad 4..S-ab.ute H~Jaates tr<Jrll thti 60·11iaute and 2q...h01j:J' reolpt ... 
tation depths as 1r0uld. 'be obta1nt4 :troa appl7tuc \h.-e 60.aliaut<e, •lld ·'-
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u.o 
hour' pr\ilct pt b.tien d•ptb \o ~h1 Wlh•·rsal u.. s. A. '••Ail'j.o dl&gt'o 
(Plate ))., 
a dnratton di~ he• been · pr~t"e4 which tho~ld 1h14 ae,t11f-.c\oi•1 • ...,. 
thia:1te$ fjf ehort-duraHon lnt•u111Ht• l~o• a t11owled~• of th• 60-miautt 
and. 2b..bou.t durt1;.t.f.'t)n depth"& an,rwhet-• in cenUnea\u u. 1. A. .n rcaalnttd 
thttefDf' t cb.tdt lb \UHJ wl'lh eauth African ~t. 86 butt th• j\'I• 
•lnut.E attd ~ . S.-111!.nat~ durd;hn b.itentttht. aYall.ta'bl.e fro• tr..e ree&rdtl" 
data. th~ two-1•ar rttiun.-period radntall d•~c atld 1a\•ll•i,.tee. Yb.1eb 
Yer · obt ln•d fl'tla \ta C:uin'bet Un,, ~l11>tted. tn J·tc. ] · for ••oh 1\,aU011 
~r• ;prew:e:nte4. tn. c~1Ull0t 6 to lS of '?able 1 • Thf:se 'f'alu.$ nr• ua•d 
to 'Pl~\ \hf' · 'lab alo . the jO., "'S- 1 and 60-aiaute and 24-hour" seal•uJ 
of 1&•• 6. 7 and. &.. t•r tech 1b.tion a l lne was 41"•0 \.bttouf;h \he 
24"..hour 4\lhtbn. d•pth an tb• 60-mtlltlttt durattoii d.e.~th and ;>!'etducrtd 
thl"t!ugh the eb.n"rt d.uraUon. soa1••· fb-e 4Uf•r8nO•• t.•v••a the lnt•J.'loo 
se1Hon1 f>t thh litle wtt.b t.h• )O•td~u.te r- 4S•11tlri:u.te 1101t1ht ud. th• 
ob••1t1'ed tut n•t,,., whlcb wa• pl~•~•i vl\h • eorre~r>ondtnt; syab~l, la-
dic~••• till• differen;ee betvt1u,l!n the :t'tlO<JMe\" 4$ta and retul. t a of' t.bla 
atmpUfled durat\oa d.b.~l" m. 
POT •ll •'•tiotdJ txc•;:;.t Co<Jl"&e the obtened luteadUes tor )0-
e.lnut• -.nil 14.S- mi.m;a.te d:Ut'it.U.<>at 'l!\tfftn•ed. ~.f lH.t tl.1a.n fl•• j!ttl"cen:t f'n• 
the toten•l\!.H d.•d«hated. \y the d.u;oaHnn d.ie.1ru'1 ettilllate. ~o 
C~A•htent o·ureaH~Uot1. er ®~•reatilM\Uc# wa• nh1'bt ·t~d... The di~a• 
n~, th.tr ton. con•l<'ere4 to 11.td ar.,t:ldtult 'r1 fUtU.a tea ot tnttnt1t1•• 
tor thei )O ... and 4,..etnnte du.r•tt('lnlh 
111. 
i•:t"el!R!•!' .2t. ll:;!dp;ate ,dur4Uoa 9g&lt 
4unUoA dia4re1111i ebon &a Plat• ). hA\4 no acales ot •h<>rtel' d11.ra.Uon1 
than 20 ... 11111u,&t U ••• riec•••rt to •••tin e.n •rllUrut aoalt to ftp. 
6, 'I a- 8a wb.tch wttuld l>••• tU the f1fte•n ... ad.m:mt• r•atll ta ••aU.abl.1 
from the ttx\e•n Hc.ol'd:.ett. !.h• aidUton ot lb• 1.S-mtnu\• iu\entUr 
aet.l• l'OPfHUiecl lo ••o aUg•s. riJJtt tho hi!>tleon•al 4.btuee betwe6tl: 
\b: 1j-aino.ti• w.ui JO ... atnute lnttneUt •cdet had to bt Hl•ehd. 
Setondlr the aJof' 41•taion• of the 1nte1uiH1•eeai• ba4 to be co1"1'eoU7 
yed\loneA ,alone ih ltngth. 
All \he 1rtf'ons.dtoa on 'Ii,_ . 6, 7 and & •xctrpt tb• l:S-lllm.tte aeol•. 
which had AO\ 1•t l>••• d•••l() ed, •• eoa'bl.n•4 on oae •h•et to ts.clll· 
tate tb fal\owing ••lecU.oas.. l•at.¥"1ctUns 1;a:Oe11tloa to the hcrbontel 
paeUlo,Dtns: ef lh9 lS--11.lnut• 1eale, 1\ Wl!lJ& obte.ne.ct ff'OlJ Fige. 6 ., ? 
and 8acoa'bb.ed ~hat the elop1J>C. l:b.•• corl"opt.u,1idt.nc to 'farloa• att.U.on1 
coa·.er&ed aa.4 cro• •4 h.clt oihH' ha-phaitl'dlJ'. Ca:re wu Uttl'Cbed ln 
••teetl11g the horlion\al poahtoa of tihe l.$-~d.xw:t. t«:!ale so lhe:t 1t 
would io:t•l'••ot tb••• lin•s •' a eeri•• .of point• &l'l'U&et dow the 
page a<nlOf'illn& 1io th& <l••<:tadi..ne orde:r of thelr cor:reqondiq, 1;...atnute 
taten.Stttt al detentaeA b1 lb.a t>ee,c>rd.er l'•HKtl'il•., for lat\uce hf'beA 
(toute \he.). whtca ptu1en••d a 15-stoate l.u.teat1t7 of 94,4 m1llt•ehr• 
.,.,. hoa:r, c:a•e it» inten•otton abO'•• \ha• to'I ks1 totMI~. which pot• 
1es•ed a lS-•b:n1t• hi\eeaU.1 of ?0 .. 4 mil.lime,te"' 'P•:r hour,. lad l.ondm.•• 
tntarucUon vat ta tun a\J~& that tn:r Pol"\ !ltaab•th whleh he• & 
1S-m1nute inl•ndt1 of 4b-.8 mtlU1teh1'• ptr hhli:r. ii•• hcqn•ht•uu1l•• 
w•l"• una•oldab-1• wh.Ut ldklq the ••l•ction. fhe relaU••l1 .-11 
:effect whtch thttte dhcrepand•• haY• o• the actual t•U11ate wUl be 
112 
ev luat•d 1u th ext etc t n. 
• itt1 n! lotea.ttt Yalu•• to t 1 15-•lau\e weal• a• erfonMti 
bitl"MU'111 1 ln1pecUna. 1'• UjOl' tvla1oa• wlll b RHO fro le • 
6, 1 8a t Y ~1 u1u1• Jil7 1t'Cfll ? • 5 •1111 •t.• a er ur to 100 •1111-
••\•r• •~ hour. 11 l\Oa-11neariiJ of teal• 1• •l•o true t \he th ~ 
Uon •c•lH t th• AJHr1 a uaU a diaCl"U ahowa 1a · '• ). 
Jor l"f'idnna 
neouel7. 
• • t.1 
re •1 t was 11v a \n a r ~o~d•r intentt 7 )talnt4 troa 
U a lo tte r \bu to • troa e. a\&U 11 with ze:r.11 
5. 6, or 1 years ~t record. !!Mt•• were iu 11tat1•• d•ol11ooa. 
9ltd\tz ot lS:•lnu!t •tal• ill att t wa• ••d• ••c~i"btl ' • 
to w tch tilt recor er d.at• ••iet d troa \ e ••l•c\•d l.S-•lma.\e 
dv.ra' 11 ecale. erca ttble 41ft•r••c• ex1•t•4 be w•ea t.h• r.col'Cl•r 
t1Uu.\e an t • lat. ot b\en t.ioa to:r a , ut a •• oJ'\ 
llsa • • •~•Dd•~ 1 4 1•\eraburc. ~he aoe\ 1ert ue uadtr••\iaat• 
r r ab.Uft 1 which ha• • " thaa • ,. • ;1•.tt.t• t c1>rd i. ,S.? percea\ 
t • recor er Talua. w l o ~?11 •• r•t rla. be aelec\ed l.S-lllau.te 
teal• al•o u _ ere ttaa' • \ • .&lou.touhb. •• ~•• l t \1 2. S 
•uld • 7 •rotllt, cUvel7. 1'h• a•• t;e n-.el'• ttu.te fl'Oa tln 
•t& loot,· hS c d or ..a 15 r• l'•c 1'4., waa 4 • • •• 
1erl ue ~f •er•~ti ... t•• ar• th• 1, •• 12. 5 and l0.9 p•rcent •JT rt to~ 
n n4 ••Uh 11 f wbicb •t.aUmia :te lH1 \ •lc.b' 
• a st aerioua dit re 01 be veeo ~• t,S-ala.ute eule 4 c\ .. ne4 
r 1111 t. t n th• eP• t 111 t l a "f 17 • .S Heat f r the re• •\a \J.on. 
11) 
JJeaU.e• '\he fact that \hia record coT•t-• o.ol1 tiY• Y••r•, tll8CS1al eon1U.· 
Uona Ju•t1t1 U:s d!1cu1a1on a.part fl'Olli o'lunr 1tt.Uou1. fb.H• of tht 
1'1•• •aluea la O-eorge•1 ••:r1es ot aoaual •Jet.a :tr.em which. 1\• GW1bel 
U.•• (1'1g. )l)) •• coap~te.d ••r• •1J1flhetlc lllfl;Xtl\a repl.aciq aihdnc 
de ta,. 11 ccneul til'l8 flg. 2 •. ctt "111ch G•or,1• '• iahs lng Yalu.• •• t bta tee 
we.re bated, it u7 'be oeen that th two f'oult-fi•• ye-ai-a which wert 
aTatla'bl• fbf' Gecn:•gt ehmire4 the shot-t..&lrattoa waxla •• belnc a •ttr7 
••11 pe1'eentat~• ot \he 24-bnu:r maxi.me.. tt h thus concei•abb tut •h• 
17.5 -percent dhcrepanc1 ac\t:1all7 reflectt u o•el"eetintloa t)f the 
•aba~n·'f'eil• th~"'""4t.n•ati()# lnteneitiea. tu ao,tuu fao\ thh 1hortt.a1l 
only aff ectt • a-11 al'ea of Sauth Atr1ea ot u.atqu• cH.ma.te. 
toy dpratiora hcete n.trdi\l.l or d~ratbn• which ar• Cf'••hr 
than 1-hout" but l••• the.a. 24-houra ar req.utre4 for the d••i&a tJf atruc .... 
tures on l11ter111.ediate she watettbeda. !be ltnH corrtepoadhg tlo \ht 
duraUone ot ~·. 6-., eod 12•hou.ra on the abaciH& of J'lg. 9 at'• tbaplt 
tepr duced. fro• tl1e A,iterlca0c durati":a, d1apa11 1howtl 1n Pl•t• ). The 
d•tentutt.oa of wh1th1u· S~u.th Afrlcu l.ong-d:urdlon de.ta tU tbtat 
llnee wotlld COll})Fht llOther l!ltudf d ll&r tt) the nae pttl"fOl"1'9d nere fOI' 
ahort duratioaa. 'fh• SoQta .lf,1can. Weeth.el" Burttau had wupplted bade 
rainfall datt. for auccetdTe htru:i-11 perlod.e ol each 4a, tor tht'ee 1t3tiont 
oa tonne 1lludr t8d in PlAte 4. A ptlot am17ah was rua to~ tlle 
Pre,orla '' Uon to lmUca.t• whl'tlle:t a tu.t\\H atudl waa warZ'lto\ed.. 
tor 'o eompUlng !able 10 or •onthl1 mubli&• eaob ot the f&rsa . 
d11H l" to Plate #J .• we!' eol"lJ.Uo!ud. .the t.ht••· O.n the tl:rat oceaa:lon 
the- oxt.mua hourl1 tigu•• •A• dltP17 extr•cted.. I• tbe subaequent 
aoan».106• the .roups of •uccesat.•e ho'tll"s wM.eb pve the ueatee\ total 
Plat.e lt.. '7"'lca1 page ot wtct.Ml •al cte11 data tor •u.cceut•• otl..,. 
ht>11r ,ut.ote. 
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i 
rn.tnf•ll .tor a:c.r reeord-h.J of Mch month ~aa tto\ed.. !hi.~ pffC.H• 
tnvnl ~4 condder le t111e. Go corl"'ect1on was mta.de tor ,•h•b& data 
ei~ce,. in tJui <so,3• o-t PJ<e~l'i!.!i 1 th.,ir •t'f~ct upon th• ul.U~t• l'•tull 
w111 prob.Jibl1 be out d~td bf other d~foote 1A tht data. For 
lnattaia• a h••17 tatn ~ l:~ • cetstencutd 'bnpt1-1 Q..t 'ae c.ldd.11 or ou 
o1ock-hm1r and oeaa$d halt wa1 thrfi\lgh th• foll~nd.ng e1ecc~~. thi• 
will. not bv art.o~<tt at arUeW.adf intena• ~redpitaUt'n OtL a'fl1 tina;lt 
cloc~hO\U' » Plate 4. L1Hw1ae 'the ar-bl tr-.r1 en•••UlCti!Ht&t •ad. tsl'ltt• 
no.ti.nil ot a ob:- or t•el11e ... hwr auratl1'1l ~t 8 11:. 111. wUl le•d to a 
dltdnuifou ~:f aMUlll Jt>.a,.hia »1 an uakncvn ucuu•. 
· ut th• wuu:irtect.ed caru::i.wd u.x1•1& ot t1v1 long du:ratlt>n Jn•ec1p:U 
Uco wf.lre ranlted. and au1yHd 1>1 the Guri:bl!lll t~11.tq:\ie whiea cave tAe 
ao~t.ter and boat: ttui.uc llne ..now tn ltg .. Sb.. 1ue 2•1er;.2" p:reolpitc,,tiCJ!t 
11ulaa gS:Ytnl b7 th Oual>ttl U.c.e ta:'r ~no i ... • a-., 6-, l~ atl4 24.oho~ 
4ur.r.tl4'l'1B were ploUed on It.a. ,6,. Al tht'J\.tdl the :plott~4 w1iite fc:i the 
1; ... , 6-, and 12-llow dura Uon• deYiet•d ao•&whatl 1r• th• 'lone 4vatf.oc. 
lin•. u. w,_. not.lee! that tlt,e7 lell alcae to ~· 1.hart duration. 11n• fo» 
hatc:rLt... fb.1t abort durat1oD. lSne la de3ot-1H4 b; &. snc>n ac(!nrete, 
1-hour durfl:t.1on vel\lt t?utl\ ta ava1l11lb fr->0lft Pl.at.t 4 tor tn. le;nc durJ>,UOft 
tee~ b catlst it• ()!J ... mtnu.tt perlod. tti&t eo11menoe at t:i thtl" of th• \b.r41tl 
~tlet't. r hour tntttnata b•1td.e1 t h4!t cloek:-bou. 
It ,a:npeared tbat th~ o. $. A. liur~tS.cn rel&U~nshil> has -pcael"b11-
1tle for U.$e lln ()Uth. >f'~1c ft>%' d:urfiltl()n.~ re.i:.gi~ betw:een cul• and. 
tvont;r- :fou:r ho'QJ'z. 'Wu;r. t.lii'!!NOU, tt ~CUU b& fte~iralfl• that VllJ' t'ut'thel" 
1tud7 vhfoh h ade to ~urtebli•h \.hl!t t;ttnttftt.1 ,,at:td.1\f .of tbi• htJ!O\.hedt 
wC'lt:lld req,ulr• JtO're r ttned data \h in tbeit l.ht~d ~t1 Plate is.. !h• 
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ll9b 
ori i l i-eciorder o t1 th uld be l'•·•xaained nd placed on oosputer 
rd• accnrd i ' 1 h ccU.f'f" nee in f ift e n-•1n i• er lode. 
' '-••wn A durattoa d gre• •ult bl• tor u.e 1A South Africa ha• 
been eT lo d 1A hit eeotl a. 111. 9 pr••• te Ult• dUJia\1on dlagraa 
1~ a form •u1ted to th a lotion f ra tic pt blea•. A • ort-
ula:ni• of tw 7u.r t•tu.rn edod. can 'b• obtaJ.a.4. 
tor •1>.1 _ oiati in uih Atri b7 the UH ot i'l£. 9 an 
tto ot 100-1e!£ t2 @·1• r preqlp1\!.t!oa 
stuce r tnfall aas.t• are uauall7 ••ti at•d tor retura- r1 4• lancer 
2 1• re. \he retultt thu• tar rtaent are of llatt•d acttcal 
b tne •• the ~r 4uct of thit J"lll\1 en 1t thi• 
ti Tarted 1 wbat tro• plac:e to iplac * 1 t ltould. r•Mia uable r°"' 
Yided tbe riattnn with. dbtanc• t<> k place •11teaatt 111. A •P 
eontainl bopletha t thb raUo, ct1uld b uae4 ln c ~ueUoa with 
p1 3 and S t l" \ • aolut1ea et praotteal pro'bl••• r ut:rinc ••'1UJ&tta 
f ralof ll xl t r l00-1 r ret1U'n-perio •· 
--.-.............. ...-. ...... ..-.-.._. .... ,.._~..... Ia r c•n\ Hhnica.l h r• the U. • 
.ather ur••u (6 ?O) •• lof• three aa. • 4ep1cting \he re.ti of \he 
100-1••1' t tti. 2-1ear re l 1 tton. h••• pt ref eJ"r•cl r•• eoUT•l1 
t the 1- h ur, 6-hour alld. 24-hO\U' durat.1ont . It vlll 1>• ncalled t t 
tt •• u1ed to ••1 te the in •n•U1H for o\ber durau u. a c• 
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24 hr. 
12 
d · ion • 10 1 l' ff' nc1, 1 it n cea• ry \ multi 11 th r-
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t7 utlltstnc th da\ tr • v. I . 21 at r aen\ed 1n colulh14 
12 and lJ f ble • 6 die la1• t • • ner l ract r1 \1c• 
in i e u. r >- .... 28 
ti\ r l w r hl b • · uet ~r it 
~ai1 of 10 7ear \o 2- 1••r reel lt tl~n occur 
c untr7. , l'•l Ucn 1t ap. r t 'b '-'••n \ h le\• \h h 
pnct 
• lle t t 
b tn• fr a tn 
ti tt • vn tu 
f 1- llOQ!" cb\ • \he 
cine \ • l •Aour ~••io- p t r uth frtc a'\'t\lT 
ur ratt 
att • fb 10 1 ar \ •1 .. r r~t1~ a1 
Map 6. ln' 't611.'t.•• of tib• r•Uo ot lOO-r•a1'. 124-h<"v to ~·fear, 24-
h<nn• pnot p1'atbo. 
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la lhted tc o~tuuia 16-20 ct !able 1 1tt'1t eao.b d.ur.,Ucn &ftilabl•• !hi 
Ht>tl'ch fof' 6 eottelattot.J between tlu11 24-htiur F1Jtlo AAA. th• 60-m1u1t.t 
re.Un ••• u•uec•••fu.1. lfhe •••n·qe 100...rear to 2-t•U nuo tori th• 
fou:r 1hor' dxa,..Uo~t, Yflt tht= conai.dnrt'd., ta thi• tasataooe (J.eo:tg• aAd. 
&Mat l>f'akeca\e1n WY& amtltt4 t-rom tbtt hlnlaUo• ot the c rr.-e'lati(lA 
a~ttfielent. vhlch ~•• 0.114. !n;t- •ttempt to •etablt1h \h.e S"eletto.,. 
sblp botwf!•Ui the lQ0..7ear to .,_,.,~,. rett1o• ot 24-hour 4utittina ua: 
1hof't-<lur&Uo111 wu thel'•ta.-e ahandnnd. .. 
ool'nlatltul and f!'bteiu~• f}f tuff\ct•nt t•col"d.er 41.•a ltf\ no •1 hruUve 
the;o t~ ttui1t.a.th ly ••plO.f th• •tdu.te. of th• rau~ ot lOf"""f*•1"1 24-bttUl' t 
to 2•7«._r, 24-qur preel)}UaUoflf tor thort 4UJ" \toa1 a• well. Wbea tae 
.e.,tra e aho:rt d.~1"s>'U~n l"ttUo' la fo.,l'ilte '1 ftJ't all s\lu.Uoas txc.p'11ll] 
O•Of'14t -nre •UU1•d lb.ell" \f>td war found to 'be :;.2 ·pe:rcent ttr•o.ter '\ha.A 
th• •• of th• 2:-...hOUI' J'tl,\ioa. 1'ar indt•1dual &t&UOAI' '.ACWffl!l". • .... 
dlff'ei-•un• bttiieen the ahcr~ duatton r.aHo al14 the 24.h®tt rauo Ttui.ed 
trom +541' to -24$. For w&tt\ 1>t beito" btonatlon t)lf' hopte•ba of ti\• 
24-hmu· 1'eUe, ahowa 1» Map 6. had. to la• adept•d. •1 a ft:u• e,pprad.uttoa 
ot th• ~rt d.U?:at1$a 1"$tioa. f,fap 7, waleh will \e uied lo t)ut aolutlnn 
of pl'aotlo(tl. problem.' • p~ae11ts tlJ.h rat.in vhtch b t«ntat1••17 ot.m1lder-td. 
,.did fo~ bt\a the 24-hou,. •Ad l..-b$V 11U.'1aua pre:ctptt&tiotut. 
fflgaen9l.r!l&t1()n!~ll! 
Tiu.u fer t t h • boc the o'bjee.U-Ye etf Ui.t.u a~til.t•h to nrovldt ftaA• 
ot 4.tt•rmbt1~ the u:d._ pnolpU~\ton.~, for etl1 thot\ duration, for 
$•7$ r and lOO.rtal' :retrll!11 pe'l"hd•• St.~<rt 4'.A ta••rc~H11t.te ret•J'tl »triod 
mat aametbee be teQ.uh·ed tor d.•diitt ~Uf!MUUhl a nth~4 of 1nhl'pC1aUuc 
ma:d.a for bttl'teedf.ate- ret.u.n pes-iod• la: South AfriB wat requlf'•d• 
AJolh1,,U.09 tf u, .1'• A· ,f£•gu•!Sl ~bl£&! \2. 1u•~ •. u:rta '!b• 
be.do crtd. of ft&\. 10 tome •~ •l'lltl'.r~•d CO.PY of n1a,1"P O which wll l 
provtd• "la.lid :treq,ueac7 t-•l .Hon1:1h1pa fl)r tht •n1til"t u .. ~ . A. , at report•d 
bJ the fJ, $:. eatlu1:r .ito.HaU (66). t'hft ••d ld.U1 ot \hi& f \ur~ptt!'lod 
dlagNll was cheek•d e,ce.t:rl«ti th record.er 4-ta ••ellable in Sou\Jl .A.t'Jtl.oa. 
!htls 1\htl pl tted ~ln\• ln. Ng. 10.A ?'$p11e1~M1'\ lb• 2--le4f' mutmu PH• 
~l itatltHl• obtfthe4 :f'•~• the hm'b"'l U.J.\il& ('rtg .. J) for t<eo.orui- data 
oollf'loted j\t Pretoria~ f.be 'nttlGU('}n& -0.tween the $outh ~1'r1caa fftult. 
ud corre•po•41ng value. -predicted :fl'~• , hb .t111p!:rt«al >a•l"tcu tr .... 
quno.1 4111t11"a• were en•lne:a tflr th& 24-h{\iv, th• 1-houY" &a4 \'tl• )0. 
•dilute d'1l' Uottlh An b.'ltt":)ttt1Uf'l:n or 'h• 19'HD,.et\ par•e, ' to ~. ¢f 
rte. 10 •b.ovs how the :pl.o.ttt.<t poinh tor tht ""· 10.-, 2$- and .S0..1•aJ' 
r•tt.u11 pt!'t'lndt li• t'JGathtenU1 "'bn111t the 11tn:1gh;t Une Jotrdng t.b* 
2-,rttiu• ratnfall d•pth to tb~ U)0-7ear rainfall d•'llth. 
t 
W.p ?. h 111•\h• ot fttt• of 100...7u.t a .dn• to 2 ... 7eaJ' ma:dllU pr ... 
c:lpU•Uell f~r 1•n.•8J. 'u•• :1rt ku\h J.frlta. 
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:r1g. 10.t.. 'lttcoJ"d•r n1ul h J>l()tt:tt oa n. a. A. d•p'1.t.-t••l:lu••r 4iqru• 
nt P••'orta. 
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Durations 
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RETURN PERIOD IN YEARS 
l)l 
he 
c naiat nt r er o! \be eTtaU •• D.1• an a '.kn wle • t th6 fact 
~rlcan em iri l t r u ne7 di•graa va• deT loped f roa coa-
bined r\ial dur tion nd estre • val • Jrecip1t tion eeries •U& • te4 
h w thh d.1• r 1 b adjusted.. h uth A1r1c resul h :preaeoi d IA 
th1 a 17111 w re bt in 4 exolu1lTel1 fr • an ext~•• ~ e aeriet. 
l de\ r•in1 th th 2-7ea.r and 1 1 ar J'eturra 
peri 1 h 011 the ab1c 1tta d. t oved. t th left in 71g.. 10 in 
0 4eJ' a bet er tlt. 1tud1 • de t th ratl f ••ch 
••la i n t t t\o • of th• une rected. 11 • · fable 11 o 1 hoy t 
fcur i tiont t r tutera diet r t rn eri 41 were 
t • 2.4-h i-. 1-h'>ur .nd )0-•1 \ dur t1 n• aceord.-
i each at u~n. e •aria.btllt7 t the aeent of \ deYta.ti n.1 
r r duce b7 tT in e ch an 'b,r the propriat• Une tlo a vaa 
f un4 1 all t.b 1\ tton1 t t the ean d••iatloa-tt'--110 e 
r• lo Tar d 11\ lt b \we t e 1. _our and the 30-mlnut 
ur \ion. us ••ible o a 11 n• \0 tb.9 cr1~ f 
11 • 1 wh1c t e fl t t he tt 4 lnte \o all thr•• ttrat l 
lln • a • owa i ig. 11 . 
tg. 12 11 a • ctmea eh t f thh freq,ue er d.ia.cra• t r uee la 
\he a la 1o r>f r etical r ble • · 
.. , .. .. · -
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' ' i j , •• 
' ·.· 1.··  
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'' . 
rig. 11A. leeord•r r•tul t1 plotted 011 aas•nd.•4 de;p\h-frequeu1 dl.apam. 
at Pretoria. 
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D - I hr. 
A - 30 min. 
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J'tg. 12. 1requ.en-ey lilftgru tor ••••••in, :J<a!nfall. ln••uUtee •-4 
dura,iona vltb return perlodt betv'etn 2 7eara and 100 1••rt. 
~ot~t l'he oi"di~tt, •Alu•~ at ?•e.4 ae i.1,rt•n•ttr (U:.otuu,/ 
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The :urpo.1• of tbe P7•••nt eeo\ioa b *°· eu.\lt11• ~n«lt1l1 the 
pi-opoaed t•chal'fU for ••U•Uas the ••1-- ahort•4va'1oa ,._illfa.11 
late:0et '7 o.t a ebo••• :t•ivn perlo« espeoted a\ •Q partlcul;u· local 1'1 
• 
11'.be •'P• and. f1Dtr•• vhloh ••t lt• ec>r~1ul t•d who nquil'•• -.o Mk• 
\l>S. t•Uu.t• are the toll wtq1 
Jtap '· boplv.Yta.lt al 2-lffr• 1·hour n.dnm precl.plt&U<»•· 
Ma..p 5. lsopluvlala tf 2•tear. 24....hout" f!UlX~ pt'ec1plt•'1 a .. 
1lc. 9. t:Jo.Miloa 4lae1'4ll t~t ••• with Sou'b Afrleaa ctat.a. .. 
Map 7. l•o :J.•,h• ot ra\.to t l00-1••• ••xl•u to &-7•1' nxt*P 
pr•ct pl \a Ho:o tor ceaeral u.e b. s~u'tb Af rtca. 
ft&. 12. fl"44••ncr 41*fl• f1tr ••••••tn,J t'elntel l. l.n.\ene1 Ue:• aAti 
dvattu• vU\i ret"Gm pfJ,lttd.t ht:ween ~ .1••1"'• aa4 100 Jft'lt. 
!ht tolh11tlnt) p:tooed\11"(9; c& be &do:p\t4 la rHllbtS.ti6g the •x:pectef1 
uidmu.a l"ai.Df all tattn• n1 ot 11:vea d.u!'aUc:u-• aad 1't\U1l perloas 
1. rs.Ad 1.2/'l• the 2-¥AS'"a l•bOV aublwl prtlClpUa.Uo.n• foP th• 
nq,v.lred locelll,r fro• titap 3. 
a. l"lfld la/'if.t• the. f,.pal'1 ~hlHiJ' taU1ma Pl"1fClt>Uat:S.~a, tor th• 
r14u1,•4 loaallt7 tro• Map 5. 
). ln ?lg. 9 Join the ~aluea tor 12/l an4 le/a4 •• thet~ r••P•°'"' 
UY• ••t>Uoal •CAl•• wUh • •trait{;lli. •4'•· i'h• votn.t when ,. ••••tcht 
ff&• l:nteraech Ult r-•quir•d &bo:rt-duraUoa uh b r.o••4 •• 12/s 
14 .... /h'I. 
~. M&J 7 la c.oo.eul fi•cJ. t obtain tht rAtlo of \he· l00·1•u .ut-.a 
tft 'ht i•1ear D .dna, l1oo/Xa,.. tot' tbe ttqulr•d local t t7. 
s. r .. 2/s• obtdne4 lil at•p 3. 1a eulttplled 01 X1oo/l1 •• obtal• a 
9&\lu• ot 1100/s •·•·/hr. 
6.. !he ulaf•ll l11tend 'tf t:t>r \be llva.'Uon •$• aad a tP4Utlt1e4 
' 
Htura pertod, t, an o'btah\e4, trca Flg., 12. ftle hutlred-1ear ..m. \wo-
t•~ lnte11tl uu. lioo/s a.nd lr./s• al'• located alona ihetr HspecU•• 
u•• and • •'talsbt edge h .. , -.lo~ the111. wn.r.& the eto1gh.\ •dtl• 
lnteraeoh the 1ta• fGf! the t'fUtUi'red J'etnn period the 'tequlr•d tnte:nelQ' 
'L,/s i. red, eUhe:r ta silltmet61'• p•r bou.r or !Ach•• ~•r hour. 
Uluatft.ti•• EultJl• 
'!'be tallc:wioc eUJaplt l llu1tr•t•• auer'lcal 11 llo• t-h• •tho4t 
pretented. la tbh \heah are u1•a..-
P£!?'b&~I 
1\ t• r.tu1r•4 t<) ftliaat• t•e ._s!INl!t lnt1ae1t1 ot ft raia of thi~\.J 
rdnut.a 4u.raUon and r•turn pe~1o4 of 50 1ter1 tot V1otorl& W••t 
()l 1/a" S, il° I),, 
·olNtS?a 
2. Yl'Otl Map ,5. "12f '24 ,_ )9' m,m. 
)., S•' a • ra!pt ·~ on Jig.. 9 to .101• \he ordiute• of )' atut 
22 ft tb 24-hov and 60-•IAv.'• 4W"a'1oa teal.a, raapfftJ.ftl,J. "fh• 
•tnt(f)ll •4P lnhrsech the 30-•ht•\e lillratton Ullt g\ 36 • ·•• :per 
hft!i', lfhicl:l b 'be 1n\easl\,f laj')o• 
4. Jn• Map?, 1100/Ja • 2.5. 
5 .. . Whence tbe 100-1•ar b .\tn.Ur foi- *' 30-mlnu.te raUfl11 11tt. 
1100/30 • 2. 5 • .36 90 a.111. per h u~. 
6. •PPlt a ttral&h' ·~ '.o fi&• 12, tbl'a.ip the ordlat•• 90 •114 
)6 oc tl1e. 100...1ear e.n.d 2-1eu ¥'&\urn period. a411l11, he etra1ght edge 
tn\ernct1 tbe ,S0-7ur llae a.t it. fberetore the. r~.utre n1af•U 
laleud tr h 81 • · m. pe.- 1- \U". 
! ••'ho.t. wbtcb empl"I'* thtre~ map~ ~l \wo ditteJ'l!i.J11, Wiit d•.,~lopa4 
ace. l,)re•ented tor ••U.inatlflS the 111ax1~• 7•lnftill tnt.«u~attl•B fer Yuiau• 
tbD:rt du:raUo:os actl !'f'tun. pe:rtods at f!flcJ pcl)lo.t la tb.t Union ot !Soo.Ul 
Africa .. 
Jl teVllw Of \h$ \ l\e,.ltArfi d6Wfld thett th,tbtlCal anal.71H C'>f hb 
tt"o• •ant teoCordiag ra.ht &&Ui&t• in the UnU~d. S\$.tflt of' Merl~ formed 
t~e ~••1• of e~irica.1 ~•\hod• which h•ve Yeoentl1 be•n d•-..lop•t ~ tbtll• 
oouab1.. fhe l"ftsul h obtatlltd. frq appl1lfl& th••• •llplr1cal ••tho4t to 
sou.th .Atl"loa '"•H co• t.l"til wiih tl11 resul' • or• Gum't>•l u.al.J&b pN'fonn•d 
on de.ta t't"Cm u•uteen &outla Arri fl l'ectoldln . t1ln. ••UdH• SllB!)t ~JNnd.­
••'- Wtt'f ... .,,. in Ut;>irletl {hS.A. lnt.ttilltT ... d\U'f.>.tiOll and 1A\etlt1\7• 
frtt'l'1•flOJ dt&1rema to t~cil Ua\e thdt \la• la Son\ll !h'1e&. 
Th• fdl t()wi~ atque11ae h ~•p101ed vhea p:raet.tul ut1ma\• ot ra1 ... 
t•ll latenti\1 it -.. fvo-fta!'. l•AOU •»ti 2 ... ,.~, ~her ax:t•u 
preoipltaUon •alu.•• for the local:lt7 tlader ·dUq 1n;• ••leete4 fro• \vo 
~f t'h pr•pat"e4 l!Ulpth 'lbe •a.luea are ""Ue4 t ara iote.nd tr-duration 
4iJ.l€f'O to ~Yaluat• th• 2 ... year f'JU1mttm ~a1nfall b1t•ndt1 ft>t duattont 
ft&giott I!!• t'U''teec 1nut.tt.IJ k ne hou. the thtll'd m&Jt.- thr.Hdca bo ... 
phtht t>f tbtt r•tio b•\YetU'l the l00.71utr •:t.Utwl 1.uid. tbl 2•1M.t' •xiaua 
1nt.en.l111e•, t a.cUUa t&• 'llt HUm Uori "Of \he lO~ftar ma.draua for: t;he 
req'llil" d tdlor\ duration. :flbally. u mt•n•it1-fJ'fJ~U$JiC1 41agru :f'acUl-
\ato &.dJutt.i.nc '11• Z...1••1!" ao4 lOO...tear Taluee to teiiMt• the maidau. 
ahol'""'duratit.oa re.tnful laten11t$' tof' a retu:r~ ~l"lod. cf tnteniedhi.te 
lanct-h. 
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A a••4 e:date tor •xtend.lnc \he pl'•uuit netvo:rk a-t nco..-a.tna rab 
6•uc«ua i.n. South Mr1CA. %n adptq pr1or1\1•• \o the pla.t•••at o~ 
,new recording tei~ ~tt«•t. faftrable coadderattu rta¥ b• gi.,ea -o the 
eiree.a vh1ch. dlaptq a Ol"owtlt~ ct th• hoplU"t'talt o• Map 3.. ,_ 4.U'fi-
cul·\,J of placln& au.ch c•'tll•$ 'Ql'ldei• •lltel"Yhl<ttS of oo~eteJ1t oo••n•r• 
cao. l>• sol•e4 by coop•l'aUng wUh ch\lt('..b. school• u4 •halon tan• 
"btoh ha•e x>tof• donal 1t&.ff in eonaM.11\ $0fJnd.ao.ce. 
'11• loaa of l"1'C01'da Cluri.ag ta\tnt• ra1ntal1, due to ltts\niaent 
fa.Uur•· h .tf. dt.t1e111n.c7 that requi'l'e• aUetitticA. ~ •ui t&bt.l.Ur t)t 
ft'l"i .t>cu1t lne\l"Qa'l~tih thoul4 be 'bol' uchll' ln•HU~ted: ei.nd., it .uec•oa17. 
the Pf"ttg$Q.t tJpt Cf tfoiD g&UCf! IJAO~d Q.11.f )"eplaoed. 
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prov1eional. In. a'.bout \.eA 1•ar1 Ur:l•, vb.tu 11e:r r~corth ha.•e b~coiue 
ava.11 blt, t.hi• at~ 1hou14 be revbed. Th• ad4:1Uona1 4& will \uen 
ool.¥ ~•ad \o be ad4•4 to '•bl& ). 
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Wuld ·lon1 D,. t., Al.t\hcr • 
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63 ... .. 
• :r>ep\., of Oo•••roe, NAU.ow Ju.hall ot staaruu. Frob•bll1t7 
te.l>let fo'r the 1:A&l,1a:i• of •~treu-valu ht.a. Applied 
lta1hee.Uca · Sile• 22. l\ll7 19,S). 
• W'••tb•r Ihn"tau.. Mhbau pf!tt'OS ~t' tton in 'll• UnS. ttd S\~t••· 
u. $. reath•r Ju~ '•ch. t~r Jo. 16. 1952. 
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Daintell ln\odUen to~ l.oal di-alu&• detl&n I.a 'OOD•Ml 
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~·a.ab.l,~oo,  n.. c. , AlltkoJ',. a.pt.. 199.t. 
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aia•t•• ad 2. 5. •fl o 7ar ,.•tu!'ll pert.o4et t; l • W••l 
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and their appllcatln11 to !a'l.ltb Jtrloa. P:roc. south Aft-lcaa 
l:na\UuUoa or (}t?. 'illl•· 4Sl l1J..1.Sl· 1947. 
19. • !1...f!· stol'l!Wat•i- 4re1oac:e. cc~ Sou\h African Xut1 ... 
tu\ton of Ol•· ~· 42t 8J-?l, ll.6-14?. 191f4. 
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Special •P'Pffcia'lloo. 'h espren•d 'tt P'fttf•t•ot:- &>ba»'t Jere.tort. 
and Mr. R&ve.rd. P,. Joh.men tar cou•••l ad pt4oo• bs '\?~• Q®ne ot 
. •h• wnrk ttld la tbe nr•pah.\Joa ~t th'.\o 'hub; to M.IH•t'• D. ~" 
B•P•hfhla u4 :. J.. Greaw o4 for iJud.• •d.ua1>1• ~u.acue1io11ai to ~· 
$'('))uta .lfrlCttll ~•thtt- :SO:r••l>- t ·or auppl.J'lq matt ot the dA\a:l to tlte 
Dtprt111en~ of !@ricul,ure. of l.b• Onlo*l ot St>t.ttll. A:trlca. tor rel•e.•1na 
•• tJ>oa iional dutiei to udet\~ke tnh .du.I.In to lht tlbea.t. Control 
Joal'd for &reJltina \he burta•t •leh •ad• ., vitU •o \he 0.Ued Sta\•t 
pon:l'ble; \o •nJ othu•e t:n _, 'b~••lud wl:lo Hepaad•d so- p!"Mp~l1 io 
rq req:t1.t••• to~ lntormaUoa; ana, to rq wtte tor uabtauce ln. S>>'•«>f• 
nadiq and tn \he pr•1>an:Uo11 ct nu•t'oua char'• am tor mall tt:H~OU..he..., 
••al AlODC tb.e wa:'/• 
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